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As the industry's undisputed durability leaders, land mobile antennas from Antenna Specialists never lie down 
on the job. Their superior technology, materials and manufacturing keep them working year after year. So 
you can retire your worries about land mobile antenna failure. 

Antenna Specialists designs antennas for virtually all land mobile applications. And we work overtime 
packing in features other manufacturers leave out. Features like rubber O-ring seals for moisture protection. 
100% factory-tuned and locked coils for long-term frequency stability. And stainless steel whips for topmost 
durability. You can even ask for a flexible shock-absorbent spring for high-vibration environments. And all 
Antenna Specialists antennas are designed for peak efficiency. So they work every shift 
at maximum performance. 

Call Antenna Specialists at 1-800-664-5274 
and place your order for the highest quality 
antennas manufactured today. Unlike your retired 
fleet, the only thing our land mobile antennas will 
pile up is air time. 


30500 Bruce Industrial Parkway 
Cleveland, Ohio 44139-3996 
216-349-8400 

FAX 216-349-8407 
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Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features, This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control 
Instant PTT switches allow immediate 
response to a call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line, 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


gm SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


B TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


& GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


g TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


B= Instant-PTT switches for each 
line 
® Line-activity LEDs (function 
on all lines, selected or not) 
@ Heavy-duty 120/240-V,. power 
supply (also runs on 12 Vic) 
Options 


m DCA-3 external three-line 
adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


m DTMF pad 
@ Cross mute 


® Clock, audio-level bargraph, 
and cross-mute indicators 


@ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HIME GA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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STOP 
BROADCASTING 
THE SECRET 


Add .2 ounces of voice privacy to your 5.9 ounce MicroTac™ 


Cellular gave you convenience, Transcrypt gives you privacy. 


Portable cellular phone security can now be Transcrypt has been providing complete voice 

invisibly embedded into your Motorola privacy solutions for 16 years to over 10,000 

MicroTac™ and activated with a simple keypad public safety, government, and industry users 

button push. Transcrypt is the only company to around the world. Call us today to talk privately 

accomplish this technological feat at an about adding protection to your vital cellular 

affordable price with superior voice quality. communications. We're ready to listen. 
1-800-228-0226 


TRAN SCRYPI 


ST & RHA T ONAL 


4800 NW 1st Street, Lincoln, NE 68521 USA 
402-474-4800 * FAX 402-474-4858 


MicroTAC™ is a trademark of Motorola Inc. 
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Site frenzy 

Where are network operators going to 
put all those new base stations for personal 
communications services (PCS)? 

The best comparison with PCS is 
cellular telephone service, and cellular 
base staions number about 11.500. PCS, 
with its short-range signals. is expected to 
require about five times as many sites. 

Despite the fact that many people want 
wireless communications, many of the 
sume people do not want evidence of wire- 
less conununications in their neighbor- 
hoods, including satellite dishes, towers 
and base station antennas. 

Faced with potential opposition from an 
estimated 38.000 local government com- 
Missions, network operators are seeking 
federal help to circumvent the power of 
these authorities, The FCC hus been asked 
lo preempt local regulation of these com- 
munications facilities. 

The FCC previously has demonstrated 
reluctance to enact the kind of sweeping 
preemption of local regulation of commu- 
nications facilities that network operators 
seem to want, About 10 years ago, re- 
sponding to a request from radio amateurs 
to help them circumvent local regulation 
of antenna heights. the federal agency is- 
sued a limited preemption. All the FCC 
requires of local governments is a “reason- 
able accommodation” for amateur anten- 
nas. “Reasonable accommodation” is sub- 
ject to wide interpretation by local authori- 
ties and courts. Thus. amateur station op- 
erators still have to lobby local govern- 
ments just about as hard as ever and some- 
times have to pursue court challenges. We 
doubt that this type of preemption is what 
commercial wireless network operators 
have in mind, 

What they want is freedom from almost 


all local regulation so they can place base 
station facilities just about anywhere a 
private property owner will let them. Let's 
face it: nascent PCS network operators 
have ponied up more than $7 billion for 
licenses. (Amateur radio licenses are free.) 
Despite the amount of money involved, 
can the FCC now turn its back on real 
estate industry and local government lob- 
byists in their opposition to federal pre- 
emption? Far more money than $7 billion 
changes hands mn real estate transactions, 
und the current political trend is to place 
more power, not less, in local hands. 
Maybe the federal government can lead 
by example. President Clinton has been 
asked to issue an execulive order that 
would require the federal government to 


“expeditiously facilitate the location of 


wireless antennas” on government prop- 
erty. The request, contained in a Jetter from 
Cellular Telecommunications Industry 
Association president Thomas E. Wheeler, 
mentions public lands managed by the 
National Park Service and the National 
Forest Service. as well as rooftops of build- 
ings managed by the General Services Ad- 
ministration (GSA). 

Communications network operators al- 
ready have access to public lands, so 
CTIA’s real target must be those rooftops. 


“Expeditious” is the key word, because if 


local povernments are good at delays and 
denials, the federal government can be a 
master of the game when it wants to be. 
Imagine how many little fiefdoms would 
be invaded at each federal building. Opti- 
mistically, some building managers might 
make life casy for network operators. 

Regardless of the level of cooperation 
an executive order might win at each fted- 
eral facility, a presidential “preemption” 
of GSA regulation of federal rooftops as 
antennas sites might give the FCC the for- 
tilude to issue its Own preemption for use 
with local governments, 


Telco dispatch services 

The FCC has voted to lift the ban that 
prevents traditional telephone companies 
trom holding licenses for specialized mo- 
bile radio (SMR) systems, 

Several years ago, this move would have 
caused a bigger stir than tt seems to be 
causing now. For one thing. there used to 
be talk of a regional Bell holding company 
acquiring Nextel Communications and 
entering the public radio communications 
network business. At the time, people said 
teleos would not be interested in acquiring 
SMR systems one at a time. but if a con- 
solidator could deliver a big package of 


them, that would make a difference. 
Maybe the moment has passed. Cellular, 
the dominant wireless telephone service in 
which many traditional telephone compa- 
nies are involved, generates 515 billion in 
annual revenue. Many of the same compa- 
nies are preparing to build PCS networks. 
SMR revenue is estimated at $270 million. 
spread among about 2.500 dispatch com- 
panies. The increase in business that SMR 
represents today might be incremental 
from the perspective of the telephone com- 
panies and may not be worth the trouble. 


Bowler Foundation 

Congratulations to this year’s two re- 
cipients of the Bowler Award conferred 
April 3 by the Eugene C. Bowler Founda- 
tion, Washington, DC: Judith Dunlap, 
chicf of the Systems Analysis Section, 
Office of Operations-Gettysburg, of the 
Wireless Telecommunications Bureau; 
and David Leach, a senior member of the 
minority staff of the House Commerce 
Committee. 

The foundation also praised FCC Com- 
missioner James H. Quello by giving him 
a Lifetime Achievement Award. Quello 
has been a commissioner for more than 20 
years and served as interim chairman in 
1993. He anticipates retiring when his term 
expires in June 1996, 

The foundation bestows academic schol- 
arships to students concentrating on com- 
munications law at Boston University, This 
year’s recipients are Jason D, Oxman and 
H. Scott Smith, both set to graduate in 
1996. 

The Bowler Foundation was established 
in 1990 with initial funding from the 
Bowler family to honor the memory of 
Eugene C. Bowler, former chief of the FCC 
Private Radio Bureau's Land Mobile and 
Microwave Division, who died in 1985S. 
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You're invited to become a member of the Motorola Test 
Network: The exciting new membership that ensures 
you'll receive advanced product information, video kits, 
application papers, posters, news briefs, invitations to 
special events and much more -- often in advance of their _ 
official release. Plus Test Network membership absolutely 
free of charge! 


Find out more about the rugged, dependable family of 
Motorola Communication Systems Analyzers, priced 
starting at $8,695 for the R-2550 and $10,950 for the 
R-2600 (options extra). And be sure to ask about our new 
Micro RF Isolator portable screen room! 


‘ 


Simply call, FAX or mail the information requested 
below...and we'll instantly add your name to our select 
group of Motorola Test Network members. Sign up today. 


Or visit us in our Exhibit #3075 at IWCE. 


YES! | want to be part of the Motorola Test Network! 


J 


| | am planning to buy test equipment (check one): 
1 In the next month 4 In 7-12 months 
1 In 2-6 months “4 More than a year from now 


,, 


My testing application{s) is/are: 
; (4 Two-way radios O Pagers 
12 Cellular phones Other (please specify) 
| J Cellular base sites a __ 
I Who is responsible for purchasing test equipment within your organization? 
Jiulam J Other (please give name and title) 
1 eS 


. | 4 Please call me to arrange a demo. 


I Name 

I Title 

1 Company 

JAddress “i 
I City State _ — 


1 Telephone FAX 


eR 


™ 


) (MA) MOTOROLA 


Communication Test Equipment 
P.O. Box 2606 


| in & = 
Scottsdale, AZ 85252-2606 TE S T 


4-800-235-9590 Ext. 232 | you Can 
1-602-441-7138 FAX ales | 
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C alendar 


May 

17-19—Mobile Communications Conference, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Hotel del 
Coronado, San Diego. Contact: Nancy Palleschi, 800-759-0300. 

22-25—Association of Public-Safety Communications Officials—tn- 
ternational East Coast regional conference, Marriott's Hunt Valley 
Inn, Hunt Valley, MD. Contact: Alan T. Kealey, 410-799-3466. 

31-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888. 

31-June 2—Virginia Tech Symposium on Wireless Personal Commu- 
nications, Virginia Tech Campus, Blacksburg, VA, Contact: Jenny 
Frank, 703-231-2958. 


July 

26-28—Vchicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O*Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 

31-Aug. 4—Utilities Telecommunications Council, Hyatt Regency and 
Convention Center, Minneapolis, Contact: 202-872-0030, 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit, Contact: 800-949-2726, 


September 

20-23—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Orange County 
Convention Center, Orlando. FL. Contact; 800-326-8638. 


October 


18-20—International Wireless Communications Expo/Fall has been 
canceled. 

26—ERA Communications 'Trade Fair, Ala Moana Hotel, Honolulu. 
Contact: 310-287-1218. 


Orange, CA 


Misbile Ractio 


The journal of WW 
communications technology 


Houston 


tions we Orange County Communications 
Frederick G. Griffin, P.E., President, Frederick G, 
Griffin P.C., Lynchburg, VA 
Mary Kjorvestad, Empire Mobile Communication, 


Larry Kline, Beachwood, OH 


29-Noy. |—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, The Mirage Hotel, Las Vegas. Contact: 202- 
785-0081. 


November 

7-9—WirelessWorld Conference and Exposition, sponsored by Ceflu- 
lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center, San Francisco. Contact: Chris Lotesto, 800-458-0479. 

8-12—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque, NM. Contact: 
Bernie Brownson, 303-371-8182, 

17—Radio Club of America, Communications Symposium, 86th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 


1996 


March 
23-25—Wireless ’96, sponsored by the Cellular Telecommunications In- 
dustry Association, Dallas. Contact: 202-785-0081. 


April 
24-26—International Wireless Communications Expo/Spring, Las 
Vegas Convention Center, Las Vegas. Contact: 800-828-0420, 


June 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas. Contact: 202-326-7300, 


July 
11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992, a 
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Figure 1. This setup is used to determine the effective system sensitivity. See text for details. 


GENERATOR 
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Figure 2: With this setup, the attenuator was set to zero, and the signal generator output was 
adjusted to produce 12dB sinao on the receiver output, 
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Figure 3. With this setup, the signal generator output was increased to bring the sinap meter back 
to 12dB sinap. Then the attenuation was increased until the point was reached where the sinap 
reading started to degrade. See text for full details. 


echnically speaking 


GENERATOR 


Site Noise and Its Effects 


By Harold Kinley, C.E.T. 


As a general rule, it is important to keep 
communications system losses to a mini- 
mum. This objective is important lo 
achieving maximum communications 
range with the available power, receiver 
sensitivity and antenna gain. However, 
there are situations in which losses do not 
cause as much harm to the system as one 
might expect. Let’s look at site noise and 
how it affects communications—particu- 
larly receiver sensitivily. 


Bench sensitivity 

When a receiver's 12dB SINAD sensitiv- 
ity is tested under “bench” conditions, the 
receiver should meet or exceed the 
manufacturer’s specification. However, in 
the real world, with the receiver connected 
to an antenna, the sensitivity will be de- 
graded by the localized “site” noise. Some- 
times site noise is expressed as noise “tem- 
perature.” The higher the site noise, the 
higher the noise temperature. This can be 
understood by referring to the following 
formula: 


E = 14.14\/kTB 

where 
E = noise voltage in microvolts (500) 
k = Boltzman’s constant, or 1.38 107 
T = temperature in degrees Kelvin 
B = bandwidth of receiver in Hertz. 


Typically, the temperature used in the 
formula would be 290° Kelvin. How- 
ever, site noise will almost always in- 
crease the effective noise temperature 
above 290° Kelvin. The higher the site 
noise, the higher the noise temperature. 
A noise temperature of 290° Kelvin 
would represent a “cool” site, that is, 
one with a low ambient noise level. 


Site sensitivity 
Just how “hot” is a particular site? A 


(continued on page 81) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is the 
author of Standard Radio Communications 
Manuat: With Instrumentation and Testing Tech- 
niques, Prentice-Hall, 1985. He is a member of 
the Radio Club of America. 
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Performance 
heard 
‘round the 
world. 


Perfecting the quality of mobile communications is not 
a sideline at Centurion. It is a commitment that has earned 
the trust of countless customers around the globe. 
Durability. Mechanical integrity. A measurable standard 
of quality. These are just a few reasons why more people 
every day choose to communicate with Centurion 
antennas, batteries and battery packs. They perform as 
promised. 

Competitive pricing. Timely deliveries. Engineering 


support. More reasons why Centurion is the talk of the 
industry, worldwide. 

As communications technology continues to evolve, 
rest assured Centurion will be in the forefront, providing 
world class products for a global marketplace. 

For the name of the Centurion distributor nearest you, 
call (800)-228-4563. 


P.O. Box 82846 
Lincoln, Nebraska 68501 
(800)-228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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GPS timing signals support 
simulcast synchronization 


Automatic paging transmitter control uses timing signals from atomic clocks 
on Global Positioning System satellites to achieve precise synchronization 
for high-speed protocols. Resynchronization after outages is faster, too. 


' 
| GPS RECEIVERS 


These GPS receivers are mounted on short masts at the base of a communications tower in 
Merriam, KS. Mike Svoboda, senior technician with MobileMedia, Kansas City, MO, said the mast- 
mounting helps to avoid interference from transmission lines in the cable tray below. 


By Al Fisch 


Explosive paging industry growth 
caused by the ever-increasing use of con- 
ventional pagers, along with the newer, 
high-speed mobile computers and personal 
communicators, threatens to exceed the 
capacity of radio transmission systems to 
carry the message traffic. 

To simultaneously broadcast (simulcast) 
paging Messages over a wide area, paging 
operators use multiple transmitter sites. 
Unless the radio frequencies and messages 
are synchronized, radio-frequency (RF) 
interference where the signals overlap can 
garble the messages or prevent reception 
altogether, 

In the past. simulcast systems used 
highly stable master oscillators in their 
transmitters to synchronize radio frequen- 
cles, as well us time-delay circuits to 
equalize phase differences and syichronize 
messave transmission. Although these 
methods did an acceptable job in early 
simulcast systems. they required techni- 
cians to visit cach site on a regular basis 
for routine and emergency synchronization 
adjustments, 


The need to ‘get in syne’ 

As paging networks grow to accommo- 
date the higher transmission speeds and 
longer and more numerous messages, sys- 
tem providers are demanding the highest 
possible synchronization from the least 
amount of technical labor, The advantages 


Fisch, a journalist and marketing consultant in 
San Jose, CA, is the owner of Fisch & Associ- 
ales. Phone and fax: 408-297-4056. 

The GPS sensor mentioned in the article is the 
Acutimell GPS Module manufactured by 
Trimble Navigation, Sunnyvale, CA. The trans- 
mitter controller mentioned in the article is the 
GL-C2000 control system manufactured by 
Glenayre Technologies. Charlotte, NC, 
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of automatic, tight synchronization are 
several. 

® Potential interference in overlap areas 
is more predictable and controllable. 

e Far less time is required to maintain 
synchronization, thereby increasing pro- 
ductivity, 

* In the case of power outages, synchro- 
nization can be restored in minutes rather 
than hours. 

e Most important, the same RF infra- 
structure can serve more customers, be- 
cause a precisely synchronized system can 
use higher-speed data transmission and 
successfully deliver more messages and 
services, 


GPS: More than positioning 

Volumes have been written about the 
convergence of computer and wireless 
communications, but virtually nothing has 
been said about another powerful conver- 


The basics of GPS 


The Global Positioning System (GPS) is composed of 24 


gence: RF signal simulcasting and Global 
Positioning System (GPS) timing technol- 
ogy. What is GPS, and how can it help the 
crowded RF infrastructure handle more 
and faster wireless traffic? 


Although not yet a 
household word, GPS is 
gaining broad 
acceptance in a host of 
emerging applications. 


Although not yet a household word, GPS 
is guining broad acceptance in a host of 
emerging applications. From marine, mili- 
tary, aviation navigation; to surveying, 


mapping and data capture: to tracking, 
search-and-rescue and automotive naviga- 
tion, GPS receivers rapidly are making a 
difference in commercial and consumer 
electronics. 

Many people heard about GPS during 
the 1991 Persian Gulf conflict, Desert 
Storm. During this massive logistical op- 
eration, thousands of GPS navigation de- 
vices helped to deploy vehicles, equip- 
ment and troops over vast expanses of 
desert terrain. Although Desert Storm 
placed GPS in the limelight by validating 
system performance on the battlefield, the 
system's constellation of earth-orbiting 
satellites has been operating partially 
complete since the early 1980s, In 1993, 
the 24-satellite network was completed, 
assuring that at least four satellites are 
always above the horizon, anywhere on 
carth, 24 hours a day, 


Because all GPS measurements— 


satellites orbiting the earth at 10,900 miles and beaming pre- 
cise time reference signals to GPS receivers on earth. The 
atomic clocks aboard the satellites are among the most accu- 
rate time references yet developed. 

From the perspective of any point on earth, at least four 
satellites always are above the horizon. 

GPS ground receivers use these satellites as reference points 
for calculating their positions. The time it takes for signals to 
travel from the satellites to the receivers is the basic measure- 
ment. By calculating the distance (travel time multiplied by 
speed of light) from three known satellites, a position can be 
pinpointed, anywhere on earth. 

A fourth satellite measurement “fine-tunes” the process. It 
compensates for small errors caused by atmospheric delays, 
as well as the lesser precision of the receiver's clock. 


This picture of the entire tower puts the GPS receivers in perspective. If 
they were large enough to be visible in this view, they could be seen just 
above the roof of the building at the base of the tower. The MobileMedia 
paging antenna is near the top at 350 feet. 
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whether positional or timing—are derived 
from the transmitted timing reference sig- 
nal, the accuracy and stability of the 
satellite's on-board clocks is absolutely 
crucial, Each GPS satellite employs four 
of the most accurate (and expensive) 
clocks ever developed. These clocks use 
the oscillations of a particular atom to 
measure lime, 

GPS receivers on carth compensate for tim- 
ing offsets in microprocessor clocks by de- 


riving me measurements from the satel- 
lites. (See “The Basics of GPS” on page 11.) 


GPS, simulcast convergence 

Although GPS was developed for an 
estimated $10 billion to $12 billion and is 
operated by the U.S. Department of De- 
fense, no licensing fees are charged for 
commercial applications, nor is proprietary 
equipment required. GPS signals are avail- 
able to all users on the ground, courtesy of 
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Sonic Communications, Inc. 
4 Colonial Center Box 287 
New Ipswich, NH 08071 USA 


Tel: 603-878-1944 * Fax: 603-878-1773 
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A closeup photo shows the GPS receiver in 
more detail. It can be placed in service almost 
anywhere there is a fairly unobstructed view of 
the sky. 


the U.S. government. 

In late 1994, GPS cquipment manufac- 
turer Trimble Navigation, Sunnyvale, CA, 
teamed with digital paging infrastructure 
manufacturer Glenayre Technologies, Char- 
lotte, NC, to apply GPS tming technology 
to the synchronization of RF simuleasts. As 
a result, this year thousands of GPS mod- 
ules will be installed on paging transmitter 
controllers in the United States and abroad, 
(See Figure | on page 14.) 

Because the transmitter controllers re- 
ceive Uming information directly from the 
GPS satellites, no airtime is required to 
synchronize RF signals. This translates 
into 100% revenue-producing airtime for 
paging carriers. The GPS-based synchro- 
nization also improves simulcast perfor- 
mance, with fewer missed messages, After 
power oulaiges, distant transmitter control- 
lers are up and running in minutes, rather 
than the hours required before GPS. 


21st century RV infrastructure 

The number of payers worldwide is ex- 
pected to grow more than 20% annually for 
the remainder of the 1990s, with more than 
130 million units in service by 2000, Also, 
data transfer rates in excess of 9,600bps will 
be needed to handle the proliferation of ac- 
knowledgment pagers, hand-held comput- 
ers and personal communicators. 

The GPS sensor developed to support 
the necessary transmitter controller 
houses a GPS antenna, six-channel re- 
ceiver, power supply and digital interface 
in a rugged, waterproof, self-contained, 
shielded package. The receiver tracks as 
many us eight GPS satellites and auto- 
matically selects the signals required for 
optimum timing accuracy. The output 
timing signal of one pulse per second is 
synchronized to the National Institute of 
Standards and Technology's Universal 
Coordinated Time (UTC) and is accurate 
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KNOW WHICH 
WAY TO TURN 
ON THE 
INFORMATION 
HIGHWAY? 


UNIDEN 2-WAY. 
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ESAS networkinG system 


= offers a full line of reliable 
mobile and portable radios engi- 
neered to move you seamlessly 
over today’s information highway. 

From our durable, lightweight 
portables. To our powerful, feature- 
rich mobiles. All current trunking 
products are integrated with the 
revolutionary ESAS* networking 
system from Uniden. 

See your Uniden dealer today. 
And they'll turn you in the right 


direction. Uniden 2-Way. 


uniden 


Quality Goes the Distance 
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CONNECTION TO PSTN 
FOR ALARM REPORTING 
AND REMOTE ACCESS 


CONTROL DATA 
AND G-LAN 


SATELLITE 
OR LINK TRANSMITTER 


RECEIVER 


CONTROLLER 


10MHz REFERENCE 
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AND G-LAN 


‘tourpouen L_____—_____-» 
CONTROLLER TRANSMITTER 


10MHz REFERENCE 


CONTROL DATA 
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to plus or minus one microsecond. 

The GPS sensor supports full-duplex 
communications, Trimble standard inter- 
face protocols (TSIPs) with timing-specific 
controls and all electrical interfaces. Be- 
cause the sensor is a sealed unit. installa- 
tion can be performed by workers with 
litle or no RF or GPS experience. The 
sensor simply is mounted on a pole, the 
digital cable is routed to the host system 
and de power is applied. An RS~422 tim- 
ing pulse supports cable runs in excess of 
400 feet, which simplifies mounting the 
sensor on transmission towers and on tall 
buildings in urban areas. 

The transmitter control system can mix 
satellite links with wire lines, microwave 
links and radio links. It integrates all en- 
coding, link multiplexing and timing tasks 
at the link controller, eliminating the need 
for a separate transmitter system control- 
ler, It supports the new high-speed 
9,600bps formats, recycles bandwidth and 


10MHz REFERENCE reduces hardware expense through chan- 
nel-sharing. Other advanced functions in- 
clude forward error-correction, automatic 
remote system upgrades and seamless 
Figure 1. The GPS receiver can be shared with a number of transmitters. Using GPS timing signals, migration from existing control packages. 
the transmitter controller can provide a 10MHz reference accurate to one part per billion (1 x 10°). Bind 


DO YOU NEED QUALITY MOBILE 
ANTENNAS AT AFFORDABLE 
PRICES? 


(Of course you do.} 


A full line of ANTENNA SPECIALIST brand antennas & accessories 
Available From Stock 


We are an ZW FD A Authorized Distributor. 


© Marketronics 


G0: RiP O'R A T | 
One of the World’s Leading Distributors of Quality aaa ahicenthank Equipment 


USA: (800) 845-1230 FAX: (305) 846-1672 INT’L: (305) 846-1011 
320 INTERNATIONAL PARKWAY SUNRISE, FLORIDA 33325 euien ca 
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Leas Connect Systems Inc MODEL LT~2 


The all new LT-2 can be connected to any service 
monitor or scanner and displays user ID and home re- 
peater of all users received on any LTR® input or out- 
put channel. In addition, all subaudible decoded data 
is available on the standard RS-232 serial output port. 


The optional LT-2P application program for your IBM 
PC compatible provides a wealth of system data which 
can be viewed anywhere within mobile or system 


range. Here's a sample... 


When Monitoring an LTR® Output Channel: 
* Stores/Displays History of System Usage 
* Displays Current User ID and Home Repeater 
* Displays all handoff information 


* More 


When Monitoring an LTR® Mobile Direct: 
* Shows Current User 1D and Home Channel 
+ Displays DTMF originating from mobile 
« More 


Statistics available when computer is connected: 
* Usage Time and Date per User 
* Hits per User 
* More 


Note: Some information is limited to users homed 


on repeater being monitored. 


cat Ray Dashner « 800-545-1349 
today for the complete story! 


Made in U.S.A 


In Canada: Cartel (800) 663-0070 Eastcom (RtW)) 264-2323 


Ve = Ae 
Connect Systems Inc 


228 Portola Rd Ventura. € 
Phone S08) 642-7184 Fax 


Communications Deconer Unit 


® crcss 
®@ ocs 
ST @ PowER 
Connect Systems Inc 


MODEL CD-1 


Tie CD-1 Displays all CTCSS, DCS and DTMF codes 
on the channel you are monitoring. DTMF 
sequences (up to 128 digits) are stored and replayed 
slowly so that you can observe fast ANI codes. 
Only one connection required to any service 
monitor or scanner. Thousands in use worldwide. 


* 50 CTCSS Codes 
* 104 DCS Codes 
* 16 DTMF Digits 


DIMF 


LS isi 
Connect Systems Inc 


MODEL CO—2 


Te all new CD-2 is operationally identical to the 
CD-1 with the addition of an RS-232 serial port. 


The optional CD-2P application program allows your 
IBM compatible PC to store and display the follow- 


ing as it occurs, on the channel you are monitoring... 


« CTCSS Code ¢ Time and Date per 


* DCS Code MSHES 

6 - ESTED cannend «Download and printout 
DIMF sequences all programming data 

* Hits per DCS/CTCSS from your TP-154 and 
Code TP-154 PLUS tone 


* Airtime per DCS/ panels 
CTCSS ode * More 
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Coverage proof of performance: 
Hocus-pocus or real world? 


Part 1—Proof of performance is your ultimate target, and how the vendor 
chooses to get there (and still be able to sleep at night) is his problem. 
Here’s how to tell the difference between what’s important and what’ not. 


By Robert T. Forrest, P.E. 


Radio wave propagation is routinely 
misunderstood. As a result, It receives 
credit or blame for many radio communi- 
cations systems” failures—some of which 
have little to do with the radio signal. You 
can implement a radio system without a 
deep knowledge of radio wave propaga- 
tion physics tf you focus on desired results 
rather than on the process of getting them. 

even the wildest stories about coverage 
have some basis in fact. Many people have 
expressed creative interpretations that 
sometimes defy the laws of physics! It 
never pays to disagree with people who 
describe unique situations. From their van- 


lage point, they have seen and heard what 
they report. 
Although many people are certain that 


radio propagation follows the faws of 


physics. to others, it frequently appears to 
follow the Jaws of luck. Unfortunately. 
you cannot afford to trust in luck when it 
is time to produce the proof of perfor- 
mance for a million-dollar communica- 
tions system. 

Timing is everything. If your system is 
up and running before you think about 
proof of performance, it probably already 
is too late. Think about coverage proof of 
performance when writing your specitica- 
tions. Occasionally, a consultant is re- 
tained to moniter coverage affer a client 
and vendor have signed a contract. Proof 


THE AVAILABILITY GAME 


SERVICE 
AREA 
BOUNDARY 


AREA AVAILABILITY: 
WITHIN 95% CONTOUR ~ 97% 


‘Ke WITHIN BOTH SERVICE AREA 
\ AND 95% CONTOUR ~ 99% 


NOTE: CONTOURS ARE DISTORTED TO SHOW DETAIL 


Figure 1. A typical service area and idealized circular coverage contours. This system is designed 
for a 95% predicted probability along the outermost contour (‘contour reliability’). Note that the 
contour js not representative of the service area boundary. 


of performance at that point is more a 
matter of damage control than of effective 
enforcement, 


Key two-way radio coverage issues 

With a large, complex communications 
system such as many governments. utli- 
ties and industrial users are implementing, 
the objective is to have the vendor take 
full responsibility for dependable system 
operation. 

Coverage prool of performance mea- 
surements must fit your specifications as a 
nut fits a bolt. Often, coverage is inad- 
equately or insufficiently specified such 
that the system does not meet user expec- 
tations. In other cases. coverage is over- 
specified, which results in an overly costly 
system. The usual situation is that test 
procedures do not match the coverage 
specification. Tests might end up being 
subjective with few definitive records: they 
may not prove that the system performed 
to specification; and there may be inappro- 
priate Measurements that add cost without 
function. 

All too often, the match between speci- 
fications, system design and proof-of- 
performance measurements is unsatisfac- 
tory. The specification is unwieldy and 
unworkable, and it requires after-the-fact 
interpretation, The measurement proce- 
dure is incomprehensible with no fit, and 


Forrest is vice president of the Communica- 
tions Technology Associates division of Hayes. 
Seay, Mattern & Mattern, Lynchburg, VA. 

The information in this article distills nearly 
30 years of experience with radio propagation; 
coverage predictions and testing: and dealing 
with vendors, clients and other consultants. With 
such a complex subject. there are certain to be 
conflicts or misunderstandings that may not be 
covered here. The author ts interested in other 
points of view and may be reached at 804-239- 
9200. 
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Performance Antennas 


For Voice and Data Communications 


Cushcraft/Signals has been building antennas for over 40 years. We offer a full line of base 


rr 


and mobile antennas that span a frequency range of 25 MHz to 2.5 GHz and a price range 
just as versatile. We are continually improving and expanding our product line to meet the 
demands of this dynamic market. Whatever your needs, chances are we can help. 


Welded Yagis 
Performance, long-life and 
economy were the design 
goals for the PC Yagi series. 
All welded construction means 
quiet, trouble-free operation. 

* All-welded joints 

* Sealed feedpoint 

* Pigtail feed 

¢ 6,9, 11 & 13 dBd models 


Fiberglass and Polycarbonate Omnis 
Available for 800 & 900 MHz, 1.4, 1.8 & 2.4 GHz 
Omnidirectional antennas are available for all of the high 
frequency services from trunking and cellular through PCS 
and 2.4 GHz spread-spectrum applications. 

¢ All-weather performance 

* Choice of connectors * Cost effective pricing 


Mobile Antennas 

Cushcraft/Signals offers a complete line of mobile antennas 
for all applications from low band through PCS. Standard 
designs are available for delivery today from your favorite 
distributor. 


UO RAUNMA 


Cc A BB L CE 


Base and mobile UltraLink were designed specifically for 
communication applications. Low loss, ease of use, low cost 
and immediate availability are synonymous with UltraLink. 
See our catalog or call for details. 


® 


Cushcraft/Signals supplies a complete line of base and mobile antennas. Call us or your 
favorite distributor for fast delivery or our latest catalog. 


“Iwasa .. 
orisoner at 
the Anaheim 
Convention 
Center.” 


2's a rncic for every other 

lack hole in the world, this was it. 
Steel on all sides. Concrete walls over 
3 foot thick. No way in or out except 
through the doors. Not the place to 
be if you're a cellular phone. Unless 


you know a real escape artist.” 


Less than 24 hours after tne need 
arose, Anaheim’s Convention Center 
had become a hub for cellular 
communications. Up on a catwalk, 
high above the teeming 

IWCE Show, sat the 
escape artist that made bUBs % 
it all happen. One of our 

new, Bi-Directional Amplifiers. 


hey're the first to have built-in 
circuits that automatically keep 


distortion to a minimum and signal 


w 


strength to the maximum on as 
many as 40 channels. The one 
mounted over the Center's floor 
was linked to an interior antenna 

and an exterior antenna tuned to the 
local cellular operator’s site 


broadcast strong and clear. Indounc 
and outbound calis numbered in the 


thousands and Anaheim's cellular 
prison was a biack hole no more. 
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brochure, Or call 
1-800- CELWAVE. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


2 Ryan Road 

Marlboro, NJ 07746-1899 
(908) 462-1880 

Fax (908) 462-6919 
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“HANDS-FREE” 
OMMUNICATIO 
for PORTABLE 
TWO-WAY RADIO 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required. 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


oS . Daxcid] Clarke company 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827: TELEX: 920482 


©1991 David Clark Company Inc. 


Circle (15) on Fast Fact Card 


Mobile Radio Technology May 1995 


Developing the right specifications 


Six steps are necessary for good coverage specifications: 


(1) Analyze your needs — Where, and under what conditions, do 
you need to talk? 


(2) Make a coverage estimate — Where can you be reasonably 
expected to reach with a realizable system? Is your system 
feasible? 

(3) Establish the service area objective — Where do your users 
actually go (a) on a routine basis; (b) on a periodic basis; and 
(c) on an extraordinary basis? 


(4) Establish the availability objective — Be realistic. Can you re- 
ally tell the difference between 95% and 98% coverage? 


(5) Establish the service grade objective — Recognize the differ- 
ence between understandablility and voice quality; they are not 
the same. Is a system with no noise at all realistic? 


(6) Write a tight proof-of-performance specification. 


Popular coverage battlegrounds 


Coverage-related confrontations, including the following, can be 
encountered on many battlefields: 


O The Availability Game — Contour vs. area. 

0 A Surfeit of Statistics — 90% vs. 95% vs. 97% vs. 100%. 

0 Building Penetration — What does a 15dB building /ook like? 
0 Time vs. Location — vs. money. 

0 Learning to Love Multipath — Does it help or hurt coverage? 


G The Coverage Mode! Wars — My circles are bigger than your 
circles! 


0 Don’t Step Outside the Circle — The radio stops dead at the 
contour on the map. 


The availability game 


Propagation models predict the probability of having a signal 
level greater than a specified number of microvalts, but proof-of- 
performance measurements reflect whether the signal actually is 
there—the availability of the signal. 


Remember the three interrelated areas of concern in defining radio 
coverage: 


0 Grade of service — Described In terms of signal level, or quality 
of signal. 


O Service area — Described in terms of where you need to talk, 
under defined conditions. 


0 Communications availability — Described as a minimum per- 
centage of locations to and from which communications are 
required. 


When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional . munications consoles are the most 
features. } reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- Mini-TDM-150 Desktop Console FAX: (609) 829-6980. 


Rea 


7 onpacom 


SYSTEMS, Inc. 
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the radio system owner is twisted and 
contorted in an attempt to adapt to both. 

Models are designed to be specific about 
a particular point or a location on a map. 
Points with the same radio signal strength 
probability are connected to form a con- 
tour, but the vendor must guarantee avail- 
ability, not probability. 

The difference between availability and 
probability is: 

O Probability applies to the signal level 


that is expected to be exceeded at a par- 
ticular point, For example, at a specific 
location, a model will predict a 90% prob- 
ability of exceeding O.5pV. 

D Availability applies to the number of 
points at which the signal level is exceeded 
over a particular test area. For example, if 
measurements at 100 locations show that 
O.5pV is exceeded at 95 of them, the test 
indicates 95% availability. 

Measuring along a contour is quite dif- 


Creative Solutions In Test Instrumentation 


IFR. SYSTEMS GPS-101 
SATELLITE SIMULATOR 
TESTS AND VERIFIES YOUR 
GPS INSTALLATION. 


It's a big world out there. And when the 
valuable information you rely on from your 
GPS receiver isn't available, it costs you time 
and money, 

The IFR GPS-101 Satellite Simulator puts 
your navigation system back in service. With 
its advanced technology, the GPS-101 allows 
you to verify the installation of GPS systems in 
aircraft, trains, over-the-road vehicles or boats 
using a controlled signal with repeatable and 


predictable results. An Antenna/Coupler acces- 
sory is supplied with each GPS-101 for installa- 


tion testing. In the “Direct Connect” mode the 
test set can be used on the bench to trouble- 
shoot, maintain and verify receiver operation. 
Any one of the 36 defined satellites can be 
simulated to verify receiver sensitivity with 
control of both the RF Level (-85 dBm to -145 


dBm in | dm steps) und the Doppler shift 
(+4 kHz offset). The GPS-101 provides pre- 
programmed NAY data as well as allowing the 
operator to upload “user defined NAY data" 
via the RS-232¢ port. The C/A code is phase 
modulated, with the selected satellite (SV1 to 
8V37). 

‘fo get your tracking system back on track 
contact your authorized IFR distributor or IFR 
Systems, Inc. today. 


IFR SYSTEMS, INC. 

10200 West York Sirvet 

Wichita, Kansas 67215-B999/U,S.A, 
310-522-498 1 Ext. 312/318 / FAX 316-522-1360 
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ficult. It is nearly impossible, actually, 
unless the state has placed its roads pre- 
cisely along that contour, which is un- 
likely. Even if it were reasonable to mea- 
sure along the contour, the results would 
not represent the coverage because such 
measurements would not describe what is 
going on inside the contour. 

Therein lies an interesting dichotomy: 
The prediction is always made using 
contour probability, and the proof-of- 
performance measurements are always 
made using area availability. The differ- 
ence in terminology may provide an escape 
hatch for the vendor because probability is 
associated with a prediction, and availabil- 
ity is associated with measurements. 

You are purchasing a system based on 
your performance expectations. Perfor- 
mance implies measurements. The specifi- 
cation should match the measurement pro- 
cess, and should therefore be expressed in 
terms of area availability. 

You may have been exposed to industry 
rhetoric about contour vs. area availabil- 
ity. Let’s examine the difference. 

Figure | on page 16 shows a typical ser- 
vice area and idealized circular coverage 
contours. (Everyone knows that coverage 
contours are perfect circles, right?) This 
system is designed for a 95% predicted 
probability along the outermost contour 
(“contour reliability”). As you move to- 
ward the radio site at the center, you pass 
through succeeding contours, each of 
which represents predicted probability in- 
creases to 97%, 98%, 99% and beyond. 
Near the center, the probability of exceed- 
ing the target signal level is extremely 
high, and the “contour reliability” in- 
creases to Outrageous levels. 

Therefore, the 95% figure only applies 
to the outermost calculated contour itself. 
Note that the contour is not representative 
of the service area boundary. The “area 
reliability” inside the required service area 
is typically from 97% to 98% or higher, 
The actual number depends on a complex 
mathematical interaction between topog- 
raphy and the shape of the contour and is 
mostly indeterminant. 

If the specifications are written in terms 
of coverage guarantees, enforced by proof 
of performance, one would conclude that 
the “area” vs. “contour” reliability issue is 
indeed rhetoric, and it becomes a non-issue. 

Stick with area availability, and you 
will have fewer proof-of-performance 
conflicts. 


Statistics can prove anything 

People often ask about a “standard™ 
availability number for various communi- 
cations systems. Should one design for 
90%? For 95%’ How about 98%? I have 


The DATA MESSENGER System 


Now. the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone's new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking’' in both directions which 
virtually guarantees total communications. The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal. 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone’s Applications Engineering support. 


FOR FULL FACTS, CALL: 


electone 


e Stores up to 8 messages of 140 characters each. 
e Eight programmable user-defined status conditions. 
e “Handshake” acknowledgement of all transmissions. 


. © Back-lit mobile display for easy day or night viewing. 


e ANI (Automatic Number Idendification). 
¢ Complete fleet status display at base station. 
* Compact mobile terminal (6.2”L x 3.8”W x 1.6”D). 
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Selectone Corporation * 23278 Bernhardt Street « Hayward, California 94545 
Toll Free: (800) 227-0376 © Fax: (510) 887-4011 © Phone: (510) 887-1950 


found no such standard, Over time, avail- 
ability numbers have increased in a pro- 
gression driven in part by vendor “one- 
upmanship.” The game is dangerous and 
costly, and it has inflated the numbers 
beyond those dictated by practical needs. 
Historically, this process has been true for 
public safety, and it is becoming true for 
systems in general. We have implemented 
systems at 95%, and users have considered 
them adequate. We also have implemented 
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We designed the 77°" 

new R-2670 
with Motorola 
Trunking for one 
very good reason. 


You asked for it. And now 
you've got it: The feature- 
packed FDMA digital 
Communications System 
Analyzer with the Motorola 
Trunking option. Now you 
can verify call processing 
through system simulation. 
Access specialized screens 
for quick test 

set-up and 

convenient 

diagnos- 

tics. And 

test for full | 

function si 
spec Ses 
performance. 

Call Communications 

Test Equipment today at: 
1-800-235-9590 Ext. 23 


The R-2670 far = 
TEST 


with Motorola 
Trunking. you tan 
(TRUST 


@) MOTOROLA 
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systems at 90%, and users have considered 
them adequate. Availability statistics have 
many of the aspects of a poker game. 

In the past, vendors have blithely prom- 
ised high availability figures, Those same 
vendors balk at specifications that require 
that they deliver a system that provides the 
required availability under controlled mea- 
surement conditions. Enforcing the cover- 
age provisions of our specification repre- 
sents a significant part of our effort during 
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the proposal evaluation, contract negotia- 
tion, implementation and acceptance 
phases of our projects. This enforcement 
is especially important with large, com- 
plex, multisite 800MHz trunked systems 
covering a wide area. 

The rules of statistics, as applied to 
coverage, are simple: 

QO If your new system provides the re- 
quired coverage over 95% of your area, 
and the previous system covered inside the 
cafeteria at your main office (and the new 
one does not), you have effectively missed 
your coverage requirement. 

O If your new system tests out at provid- 
ing 97% coverage, and your operations 
vice president cannot reach you via his 
portable two-way radio while standing next 
to his bed, you have effectively missed 
your coverage requirement. 

(© If the mayor cannot monitor the police 
channel on his scanner, the percent avail- 
ability delivered by the system is moot. 

The numbers in themselves have little 
meaning and have less impact than per- 
ceptions. They are an engineering tool used 
to ensure that the system is designed rea- 
sonably and that you have a test basis for 
acceptance, 

Remember also: There is no such thing 
as 100% coverage, and anyone who tells 
you different is suspect. 


A 15dB building? 

Public safety users are especially con- 
cerned about building penetration by radio 
signals. Practicality, though, demands that 
the buildings be matched to what you can 
expect in your area. It is essential to verify 
that the vendor can perform proof-of- 
performance measurements in a reasonable 
fashion without entering every building. 

Typical building penetration “rules of 
thumb” are: 

O Residential frame buildings: 2dB. 

QO Moderate, two-to-four-story office 
buildings: 10dB. 

O Heavy downtown buildings: 25dB. 

Most radio penetration is through the 
windows, so 800MHz penetration losses 
are somewhat less because of shorter 
wavelengths. Forget guaranteed coverage 
into bank vaults, elevators, prisons and 
many underground parking garages unless 
special design configurations are used, 

Test the coverage using a mobile radio 
unil, adjusting the measured signal level 
for building penetration and derating the 
measurement for portable radio efficiency. 


90/90 specification 

Do you want coverage 90% of the time 
in 90% of the area? Give me 90% of your 
money. 

Writing a two-way radio coverage 


POWER ON... 
with ASTRON. 
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Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"H x 7%" W x9%"D) or the SL-11R (2%4"Hx7"W x 9% "D), 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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Andrew Innovation... 


At thousands of sites in hundreds of locations around the world, you'll find Andrew 
innovation everywhere. That's because Andrew offers everything you need to build the highest 


quality transmission line system. 


In addition to HELIAX® coaxial cable, Andrew also offers a complete line of connectors, 
cable assemblies and accessories. Each is designed and tested to reduce intermodulation (IM) 
and optimize the mechanical and electrical performance of your entire transmission line system, 
top to bottom, inside and out. Andrew Innovation... Put It to Work for You. 


CONNECT IT 


Andrew offers a wide variety of connector 
configurations and interface types 
including 7/16 DIN, 

4.1/9.5 DIN and 

Type N connectors 

to accommodate any 

installation. Popular 

new designs feature 

fewer component 
parts providing faster, 
easier attachment 
and lower levels of 
intermodulation. 
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PROTECT IT 


Andrew surge protectors, grounding kits 
and related components provide you the 
highest level of lightning protection avail- 
able on the market today. ARRESTOR 
PLUS™ Premium Surge 
Protectors incorporate 

advanced lightning 
protection into the 
high quality design 
of a HELIAX® con- 
nector providing a 
single, integrated, 
high performance, 
low IM compo- 
nent. Arrestor Plus 
eliminates separate 
components within 
your system and provides true multi strike 
capability delivering a cost effective, reliable, 
easy to install, no maintenance product. 


SECURE IT 


Transmission line installation is fast and 
easy with hangers designed gqxclusively 
for HELIAX® cable. Hang@r Blox™ 
Coaxial Cable Hangers make’ the most 
efficient use of available space by 
arranging cable into compact, orderly 
units. Fast installation of multiple runs of 
coaxial cable is performed by using stan- 
dard tools. These versatile cable hangers 
are durable and stackable providing all 
climate integrity and clean appearance. 
Snap-in and butterfly cable hangers and 
hardware are also available to facilitate 
cable installation in any application 
in seconds, 


It’s Everywhere 
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ANDREW 


WEATHERPROOF IT 


heres your installation with 
a choice of weatherproofing kits 
from Andrew. 3M™ Cold Shrink™ 
Weatherproofing Kits are the easy 
way to seal connectors from the 
environment in seconds eliminating 
the need for time consuming, 
frustrating tapes and mastics. Cold 
Shrink provides a long lasting, 
secure moisture barrier for 
cable connections and 
jumper-to-antenna con- 
nections with Type N 
or 7/16 DIN con- 
nectors. 


XQ 


To learn more about Andrew Innovation, 
Call our Customer Support Center at 
1-800-255-1479 Ext 29, or fax us at 

/ 1-800-349-5444. 


Andrew Corporation 

10500 W. 153rd Street / 
Orland Park, IL U.S.A. 60462 
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specification that mixes time and area 
availability is simply poor engineering, [t 
is ill-defined and unmeasurable. A time- 
availability specification is better suited to 
microwave point-to-point paths. Combin- 
ing time availability with area availabil- 
ity, which is a mobile specification, serves 
both mobile and fixed applications poorly. 
The best example of how a time-and-area 
specification affects your system guaran- 
tee is to look at how the mix might be 


interpreted from three perspectives. (All 
three interpretations have been tried on me 
at one ime or another.) 

O The vender might interpret a 90/90 
specification as meaning that 90% of the 
area wil] meet the specified grade of sery- 
ice 90% of the time. To him this means 
that if the test is ueceptable at 90% * 90% 
= 81% of the locations. it has passed. 

O The owner might interpret a 90/90 
specification as meaning that no more than 


These are the hats 
that have control 

of society’s hand- 
held radios. 

And responsibil- 
ity for the health of 
the batteries that 
power them. 


Our Hat's in 

the Ring 

This is where 
Christie’s CASP® 
comes in. Here isa 
sophisticated battery 
support system with 
proved effectiveness. 
Now available with the accessories 
required for communications batteries. 


More than a Charger 

The microprocessor-based, program- 
mable CASP® supplies Christie’s exclu- 
sive ReEFLEX® charging current for 
fast, safe charging of communications 
batteries. This, combined with unique 
slope-sensing termination, greatly extends 
battery life. 

CASP® also quickly analyzes batteries 
for capacity and serviceability. The 
CASP® reconditioning 
function actually 


CASP*/1200 UNIVERSAL 
BATTERY SUPPORT SYSTEM 


rejuvenates badly faded 
Ni-Cd batteries at the 
electrochemical level. 
And CASP® provides 
a serial printer output, 
allowing the battery con- 


dition to be a matter of record. 


So Power Up 


Christie’s CASP® offers a combination of 
features and benefits that lets you get much 
more out of your rechargable batteries, And 
that translates into important cost savings. 

Which means you can wear your hat a 
little easier. 

Contact Christie at 18120 S. Broadway, 
Gardena, California 90248. 

Phone (310) 715-1402, FAX (310) 618-8368. 


CHRISTIE” 


A USA company. 
Dealer inquiries welcome. 


ELECTRIC CORP 


© Copynght (94 by Chnsbe Blecine Corp.) CHRISTIE, CASP. and ReFLEX are regissered eademarks of Chevtie blectric Corp. 


Visit us at IWCE, Booth #9051 
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10% of the area may fail to meet the speci- 
fied grade of service more than 10% of the 
time. To him this means that only 10% x 
10% = 1% of the locations will be allowed 
to fail. 

O The engineer (needing some training 
in statistics) may have assumed that the 
specification applies to an average: there- 
fore, he expects that 90% of the area + 
90% of the time + 2 = 90% of the loca- 
tions Must pass. 

/ maintain that a test proving 90/90 cov- 
erage would require measuring at least 100 
points throughout the service area on al 
least 100 days. On at least 90 of those days, 
90 of the points must pass the test. You 
cun easily see this is an unworkable test. 

The answer remains: Stick with area 
availability only. 


Multipath propagation 

When it comes to multipath propaga- 
tion, you may as Well love it, because you 
cannot leave it. 

A transmitted signal can be reflected in 


When it comes to 
multipath propagation, 
you may as well love it, 
because you cannot 
leave it. 


ways that cause it to reach a receiver via 
multiple paths. The receiver, in effect, 
picks up multiple signals that may, at any 
given ume and position, make reception 
stronger or weaker than it would be via a 
single path. Multipath perceptions are 
widespread and are usually wrong. The 
vendor may say that multipath is grear 
because it “fills in” behind buildings. 

Users may say that it is /owsy because it 
“breaks up™ their signal at the fringe areas. 
Multipath is simply afvays there, and it 
neither helps nor hurts. It is a fact of life. 

Multipath (Rayleigh fading) at the serv- 
ice area fringes has a minimum effect on 
analog signal intelligibility if the median 
signal level stays above 20dB of quieting. 

The effect is different for digital signals 
and is addressed by vendors differently 
depending on their approach. Generally, a 
good analog design will deliver an ad- 
equate digital signal; nevertheless, there is 
a significant difference in the way thal a 
digital signal is perceived at the fringe 
area. Do not expect il to sound the same as 
a fading analog signal. 


Eagle Telecom International... 
...Defining The New Frontier For Power Amplifiers! 


ble of handling the typical thermal stress found in most paging, SMR and cellular 
applications. In addition, typical applications require the power transistors lo operate beyond 
their rated specifications. 

Eagle Telecom International's new leading edge line of SMR, cellular and paging power 
amplifiers are now setting the standards for the whole industry. Eagle power amplifiers are 
designed with space age technology that allows sustained high power outpul in extreme 
conditions while ating at lower temperatures. Eagle’s design dissipates heat by utilizing 
new high dielectric thermally conductive circuit board material that was originally intended 
for earth orbiting satellites. New high power transistor technology gives Eagle power 
amplifers high power stamina, while operating well below the tested specifications. 

Stop relying on yesterday's power amplifiers; thrust your system into the “New Frontier” 
by investing in Eagle Telecom’s power amplifiers. They are truly “Out Of This World” in 
more ways than one! 

Manufactured in Houston, TX, USA 
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International 


1-800-628-3910 


(713) 280-0488 
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Table 1—Common propagation models. 


MODEL DESCRIPTION 


Bullington 


Free space, plane earth 


© conservative, most accurate for low frequencies 


Egli 


Empirical improvement on Bullington 


e adds reliability factors 


Carey 


Based on measurements made for television 


e FCC uses Carey for 800MHz 
¢ not considered particularly accurate 


Longley-Rice 


Analytical, uses ray theory 


® requires computer 
e developed by National Institute of Standards and Technology 


Okumura 


Empirical, very popular 


measurements made in Japan 
e needs computerized version 


Simulcast multipath may appear to be 
more severe than single-site multipath. You 
will be able to discern multipath in high 
signal level areas. | have never found it to 
interfere with understandability, though. 

Accommodate multipath, and learn to 
live with it, 


Propagation models 
“My circles are bigger’n your circles.” 


information to ensure optimum battery 
performance. Get the competitive edge at an 
affordable price. Call Hutton today! 


ENSURES OPTIMUM 
BATTERY PERFORMANCE 


UPN) Res 
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Arguing about models is futile. For the 
more technical reader, a review of the 
IEEE VTG transactions issued February 
1988 describes the various models in use. 
Table | above summarizes them. 

All of these models are very good—and 
all of these models are very bad. | ascribe 
about 50% of the ability of a model to 
accurately predict coverage to the model 
itself, and the other 50% to the ability and 


experience of the engineer using the 
model. This opinion may be bad news to 
people whose confidence in computers and 
models is credulous. A healthy dose of 
skepticism in computerized propagation 
models is wise unless you know the engi- 
neer well. 

As an aside, vendors use different com- 
binations of these models, and indeed they 
produce different results with the same 
data. One model is not any more accurate 
than another, just .. . different. 

Important: Hf you focus on proof of per- 
formance as your specification criterion, 
the model's accuracy is now the problem 
of the vendor guaranteeing coverage, not 
your problem. A well-written specification 
makes the vendor's coverage mip aca- 
demic. That is not to say that you should 
ignore the model and the vendor's maps. 
Be sure he has done his homework and his 
system is realistic. Evaluating vendors by 
coverage maps. though, is asking for 
trouble. 


Beyond the contour 

Some otherwise perfectly intelligent 
people are convinced that the radio wave 
stops dead at the contour on the map. They 
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Rugged, high quality construction ensures 
a long, dependable service life. The Telepower 
Conditioner/Analyzer quickly restores full 
battery capacity while supplying the critical 


COMMUNICATIONS 
Dallas, Texas 
800-442-3811 


Mexico 
(95) 800-866-3811 


Atlanta, Georgia 
800-741-3811 


Toronto, Canada 
800-265-8685 


Denver, Colorado 
800-726-6245 


Seattle, Washington 
800-426-2964 


. JBR INC. | 


Proven Performance. 
Increased Versatility. 


We've made the "BEST" 
even "BETTER!" 


By adding Scanning software and 
multi-channel capability to the 
SP-2000 Series Hand Portables — 
We've made the Series better 
than ever! 


A variety of programmable Scan 
modes enable the radio's operation 
to be "customized" to the user's 
requirements — resulting in more 
effective two-way communications. 


Choice of 4 or 16 channel versions 
provide additional versatility to any 
size operation! 


Communicate "Better" today 
with the Scanning SP-2000! 


maxen 
A World of Communications 


1-800-821-7848, Ext. 606 or 611 
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IS THERE LIFE ON THE OTHER SIDE OF THE CONTOUR? 


YOUR ENGINEER 

SAYS: YOU GET 

95% COVERAGE 

ALONG THIS 

CONTOUR THE USER IS 

<—— CONVINCED YOU 

GET NO 
COVERAGE 
OUTSIDE THE 
CONTOUR 


THE SALESMAN 
SAYS: YOU GET 
PERFECT 
RECEPTION INSIDE 
THE CONTOUR 


Figure 2. Coverage prediction is an approximate science, statistical in nature. A 95% contour 
contains dead spots, and a good signal may be heard at some locations outside. Do not expect 
other people to believe it, though. They have, after all, seen the contour map, and they are now 
experts. 


The “Dr.” is In! 


The New “DR” Series DC Remotes 


Whether you're delivering a new DC remote system or curing an ailing 
one, the new DR series remotes from CPI are the right prescription. 


The DR's sleek new styling and impressive features are just what the 
Doctor ordered. 


Features include: 
*Dip switch selection of control current format. No adj. pots or PCs needed. 
*2 watts of speaker audio. 
¢True Parallel PTT indication. 
«Line continuity sensor. 
«Can operate off of 12 VDC. 
«Parallel cross mute. 
*Optional Wall mount kit, 


Call now to receive current pricing and 1186 Commerce Drive * Richardson, TX 75081 
specification sheets. (214) 437-5320 * FAX (214) 437-5360 « (800) 869-9128 


Circle (26) on Fast Fact Card 
Mobile Radio Technology May 1995 


are also convinced that the more irregular 
the contour, the more accurately it de- 
scribes these absolute limits of coverage. 
Therefore my admonition: Never draw cir- 
cular contours! 

Remember that coverage prediction is 
an approximate science, statistical in na- 
ture. A 95% contour will contain dead 
spots and will deliver a good signal at 
some locations outside. Do not expect 
other people to believe it, though. They 
have, after all, seen the contour map, and 
they are now experts. (See Figure 2 to the 
left.) 


Service probability 

Here is an uncomfortable fact about 
coverage predictions and statistics: even if 
a model perfectly reflects the laws of phys- 
ics, it is never right! Put another way, if 
100 systems are designed using a particu- 
lar model, 50% of them will (when mea- 
sured) exceed the prediction, and 50% will 
fall short. None of them will be right on. 
Thus, the faws of physics are subverted by 
the /aws of statistics, a sad state of affairs 
for engineers. 

Obviously, this fact causes heartburn for 
propagation engineers who are rightfully 
concerned that their $15 million system 
design has a 50% chance of failing the 
proof-of-performance test. 

The best way of improving the odds is 
to apply a perfectly valid statistical pa- 
rameter called the “service probability.” 
This parameter is a carefully derived and 
well-documented fudge factor that allows 
the vendor’s engineer to coexist with his 
salesman. It may be called by different 
names such as “foliage loss” and “system 
variability.” 

Use of the service probability factor 
is the vendor's call. Remember that 
proof of performance is your ultimate 
target, and how the vendor chooses to 
get there (and still be able to sleep at 
night) is his problem, 

Next: details about the three perfor- 
mance specifications: grade of service, 
service area and availability. 
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Catch 


e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown; HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 
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Beyond your Expectations 
One Newtronics Place 
Mineral Wells, Texas 76067 
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YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 
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Mesa, AZ, tests 
quasi-synchronous simulcasting 


RF carrier frequency control, audio phase differences and audio amplitude 
differences greatly affect simulcast systems. Phase and amplitude, the most 
difficult to keep under control, have been tamed by a PC-based system. 


By Don Pfohl 


In Spanish. “mesa” means “table” or, 
geographically speaking, “a flat space”— 
which pretty well describes the land near 
Mesa, AZ, 

The relatively Mat valley floor would 
seem to indicate few radio wave propaga- 
tion problems, and that is the case—out- 
doors, but inside shopping malls, parking 
garages, office buildings and manutactur- 
ing facilities, two-way radio communica- 
tions suffers, Delivering indoor reception 
is important to provide portable radio com- 
munications with many of the city’s 2,800 
employees, 


% 


These pictures show the quasi-synchronous system equipment at the Mesa Communications 


In 1984, the city began to develop a 
simulcast system to deliver radio sig- 
nals strong enough to penetrate build- 
ings throughout Mesa. Because not 
enough radio frequencies were available 
to serve Mesa’s 125 square miles and 
multiple city departments by sectors, si- 
mulcasting appeared to be the only appro- 
priate technology. 

By 1986, the major problems had been 
solved. Five transmitter sites using VHF 
highband and UHF frequencies were being 
configured for simulcasting. The VHF sys- 
tem worked satisfactorily, with reserva- 
tions. Even with steps taken to stabilize the 
system despite temperature and voltage 
excursions, the VHF system was expected 


Center (left) and at Mesa Community College, one of the repeater sites. Figures 1 and 2 show the 
geographic and electronic configurations for these sites. 


to require frequent realignment. Unfortu- 
nately, the UHF simulcast system was not 
acceptable because it could not be ad- 
equately stabilized. Simulcasting at UHF 
was abandoned. 

To reveal locations with weak UHF re- 
ception, the division ran a comprehensive 
field study of radio coverage from several 
sites. Perhaps a single site could deliver a 
signal strong enough for portable radio use 
indoors. The result was negative, More 
than 100 locations out of 600 that were 
measured received signals that were too 
weak, The original reason for simulcasting 
remained, but an economical and stable 
simulcasting method solution was elusive. 

The city’s work with 450MHz simulcast- 
ing revealed the difficulty in obtaining pre- 
cise control of differences in audio phase 
and amplitude on radio signals received in 
overlap areas between transmitters.* Over- 
lap areas are found where two radio signals 
are received at about equal strength, allow- 
ing the receiver to process both signals. 
Unless the signals have nearly identical RF 
carrier frequencies, audio phases and audio 
amplitudes, the listener may hear unaccept- 
able noises and distortions. 

The Mesa system uses a continuous-tone 
controlled squelch system (CTCSS) to 
mute some kinds of noise and interference. 
With the 1986 UHF simulcast system. dif- 
ferences in audio phase or audio amplitude 
on the CTCSS tones created continuous 


*A third element of successful simulcasting, RF 
carrier frequency control, was not an tssue for 
Mesa, AZ, because the RF camer frequency con- 
trol equipment it acquired in 1986 was adequate. 
The same equipment was used in the 1994 quasi- 
synchronous simulcast system beta test. 


Pfohl is communications director, City of Mesa. 
AZ. The quasi-synchronous simulcasting system 
described in this article is supplied by Tait Elec- 
tronics U.S.A., Houston, 
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Adapts to the job. The 3600D 
Cellular Tester from Wavetek 
was designed specifically for 
the evolving needs of the cellu- 
lar industry. It will handle ana- 
log and TDMA today. And the 
next new wireless technology tomorrow. It’s clearly the best, most 
versatile cellular tester on the market. And the least expensive. 
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PC programmable and field upgradeable. 


Customize to carrier specs. Acceptable performance standards can 
now be programmed into your 3600D using any PC. Your carrier 
or manufacturer can even input the program and send you the data 
on a diskette. 


Upgrade it yourself. The secret to the 3600D’s adaptability lies 
in its easy “flash memory” reprogrammability and field instal- 
lable upgrades. 


Wavetek... Partners in productivity for over 25 years. 
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Make it easy for the new guys. The 3600D provides an automatic 
mode which identifes the phone type and sets up prescribed limits 
and test flows. The display is easy to see with extra large numbers 
and adjustable contrast. 


Make it fast for the experienced guys. The 3600D’s manual mode 
allows technicians to design their own tests for faster in-depth trou- 
bleshooting. 


Calibrate cable loss. The 3600D is the only tester with the capability 
to calibrate out losses and identify faulty test cables. 


Spend less. Amazingly, the 3600D is a fraction of the cost of other 
“cellular” testers. Because it’s made exclusively for cellular, you 
won't pay for extra electronics and capabilities you don’t need. 

Put the most versatile, productive tester to work on your bench. 

Call 1-800-245-6356 for more data on the 3600D today. 
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distortion and noise on the re- 
ceived audio. 

pw Audio phase — Audio 
must be carried from the cen- 
tral location to each simulcast 
transmitter. Audio traveling by 
paths of different lengths reach 
the transmitters at slightly dif- 
ferent times or time delays. 
Identical except for their audio 
time delays, two radio signals 
received in the overlap zone 
have audio phase differences 
that cause distortion. The time 
difference must be corrected by 
adding delay to the signal at the 
closest transmitter to equalize 
its audio phase with signals 
coming from more distant sites. 

pm Audio amplitude — Be- 
cause different media or paths 
may distribute the audio to 
separate transmitter sites, the 
audio quality reaching cach 
transmitter may differ slightly. 
To match the audio reaching 
each transmitter more closely, 


the audio’s amplitude, in addition to its 
phase, must be controlled. Experience 
shows that simulcast system audio ampli- 


125 SQUARE MILES 
327,000 POPULATION 


Figure 1. Quasi-synchronization simplifies equalization because all trans- 
mitters may not necessarily have to be equalized with one another. In the 
Mesa, AZ, system, for example, the Mesa Community College and Falcon 
Field transmitters are equalized, and the Falcon Field and Twin Knolls 
transmitters are equalized. Signals from Mesa Community College and 
Twin Knolls do not overlap, so those transmitters do not have to be 
equalized. 


tude must be controlled within 1dB from 
site to site. Maximum phase error with 
CTCSS is as little as 7° to 10° where a 


continuous tone is present and 
not much more than that for 
speech. The key, though, is not 
in achieving this precision, but 
m maintaining this precision, 
al a reasonable cost. 

In 1993, the author, Don 
Pfohl, read about a simulcast 
technique that uses an IBM- 
compatible personal computer 
to tune audio amplitude and 
audio phase automatically. A 
test of the quasi-synchronous 
system at Mesa was arranged 
to see whether it could control 
phase and amplitude closely 
enough to carry CTCSS tones 
without causing distortion and 
noise. 


Quasi-synchronous 
simulcasting 

With the quasi-synchronous 
simulcast system, the commu- 
nications center audio is di- 
vided into as many outputs as 
there are transmitter sites. 


Each audio output is equalized for phase 
and amplitude before being fed to each 
link input to the remote sites. Properly 


(ZETRON). 


Mobile Radio Technology 


To Reach the 
UnReachable 


Beyond wire, beyond cells, Zetron radio telephony controllers 
give you cost-effective, wireless telephone service in remote locations. 


A normal touch-tone telephone is all that's needed to place and receive calls into the public 
telephone system. No special procedures are needed. Just lift the handset and receive dial tone! 


Model 72 Extend-a-Line 
A pair of Model 72s establishes a dedicated full-duplex 
link from the end of the phone line out to a remote 
location. Companding ensures premium audio quality. 


Model 71 Remotaphone 


you can have low-cost 
telephone service 
anywhere. Works great 
with full-duplex or 
simplex radios! 


Call today and ask for our brochure. 
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Simply install a Remotaphone and touch-tone 
telephone in each remote spot. Your DTMF-signaling 
phone patch can support multiple Remotaphones, so 


"Rural Radio Telephony Solutions from Zetron." 


Zetron, Inc. 12034 134th Ct NE, PO Box 97004 Redmond WA 98073-9704 Phone: (206) 820-6363 Fax: (206) 820-7031 
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Figure 2. The quasi-synchronous system con- 
Y troller in the equipment room at Mesa’s com- 
O munications center connects to the communi- 
T. “training” process required to calculate equal- 
es ization for each site. The hardware is any IBM- 
compatible PC. 
receiver, resulting in enhanced signal re- 
LINK TO LINK TO ception. Without proper equalization. the 
OUTSTATION OUTSTATION resultant received signal could be noise, 
lines, twisted pairs or RF links, can be 
equalized, A different medium can be used 
for each link. The only difference is that 
In the Mesa system, the links from the 
communications center to remote sites are 
digital microwave links. 
single reference, as found with most other 
simulcast systems. It is only necessary to 
synchronize overlapping transmitters. The 
In the cuse of Mesa’s three-site system, 
OPERATORS Figure | on page 36 shows the location of 
CONSOLE ; x é 
the transmitters. Signals from Mesa Com- 
Field and Twin Knolls (site 3), Signals 
from Mesa Community College and Twin 
Knolls do not overlap. As long as overlap- 
site 2 and site 3 are equalized, it does not 
matter whether signals from site | and site 
3 are equalized. This “quasi” synchronous 
reception monitored by a receiver, Ideally, 
the receiver should be located in the over- 
lap zone. 
The results are used to compute the equal- 
ization required to match audio phase and 
amplitude for the two overlapping signals. 
munications center connects to the com- 
munications dispatch consoles. (See Fig- 
ure 2 above.) Only the system controller 
= , ' _ ! equalization for each site. The hardware is 
Station Identifiers! — so 
‘Training’ the system 


cations dispatch consoles. Only the system 
controller software is proprietary. It controls the 
| ARM | equalized audio signals received in the 
overlap zone are combined in the mobile 
|x| MONITOR distortion or silence. 

- Virtually any links, such as telephone 
the more stable the link, the greater the 
interval between automatic system tests. 

“Quasi-synchronous” means not all 
transmitters must be synchronized to a 
word “quasi” implies that there is no single 
system reference. 
munity College (site 1) and Falcon Field 
(site 2) overlap, as do signals from Falcon 
ping signals from site 1 and site 2 are 
equalized and overlapping signals from 
condition simplifies equalization. It allows 
computing a closed-form solution based on 
A closed-loop technique measures test- 
signal audio received in the overlap zone. 
The quasi-synchronous system control- 
ler in the equipment room at Mesa’s com- 
software is proprietary. It controls the 
“training” process required to calculate 
Provides Morse code identification. CONTROL SIGNAL “Training” refers to the process whereby 
Includes PTT and ID-Inhibit modes. 
Call for brochure. 800-521-2203 1985 S. Depew, #7, Denver, CO 80227 
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Superior mechanical durability... greater transmit range... more efficient 


ARE MANY 


RF designs... toll-free service and order-entry hotlines... best warranty in 
the business... fast turnaround on special orders... we listen to your 


input and act... satisfaction always guaranteed... 


TO LARSEN 


INCLUDING PUTTING 
YOUR OLD ANTENNAS 
TQ BETTER USE. 


Read between the lines and you'll begin to see why Larsen antennas are the best in 
the business. And why we’re the clear choice for dealers and users worldwide. Now that (A La rsen 
you’ve got the itch to switch, scratch it by calling 800-426-1656. Fax: 360-944-7556. The Clear Choice™ 
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each transmitter is tested with an audio 
band sweep signal. The results of the trans- 
Missions are combined for overlapping 
transmitters to compute the necessary 
equalization. 

Communications consoles provide 
transmit audio directly to the test signal 
generator module (TSGM). Because 
Mesa's radio system uses CTCSS, the 
TSGM adds the CTCSS tone to the voice 
audio and sends these combined audio sig- 


nals to the line equalizing module (LEM). 

The TSGM, aside from injecting the 
CTCSS tone, is passive to the transmit 
audio signal and provides no processing. 
Only when activated by the system con- 
troller according to a customer-selected 
schedule does the TSGM gencrate test sig- 
nals to optimize system performance. To 
avoid interfering with the system opera- 
tion and to avoid miscalculating any of the 
signal characteristics, testing is planned for 


Call or write fo co iplete details. 


Phone: 1-800/MIDLAND Ext. 1690 
FAX: 816/920-1144 


In Canada: 


1-800/561-S951 
FAX: 905/839-7411 
1-800/561-6190 
FAX: 514/923-2003 


Ontario 


Quebec 


©1995, Midland Intemational Corporation 


See the new portables at IWCE, Booth #3035 
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The New 70-148 
FM 2-Way Portable 
from 


JAN Dates 


4. CMD AID De aes preys 


It's so easy to use...just turn it on 
and talk. Get crystal clear audio 
even at high volume. Ideal for 
construction, utilities, public safety, 
industrial, ranching and rentals. 
* 1-99 channels 
* 146-174 MHz 
* Selectable 5 or 2 watt output 
« Pushbutton channel selection 
* Built-in CTCSS and DCS 
* LCD channel display 
* Quick change battery pack 
* PC programming and 

cloning capability 
It’s all the quality, extra value, top 
performance and rugged reliability 
you expect from Midland. 


SUGGESTED U.S. PRICE: $429.00* 


“Battery not included 
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a normally quiet period. When the system 
is in training mode, the monitor receiver 
should not be subject to interference or a 
noisy signal from the transmitter under 
test. Therefore, in Mesa, testing is per- 
formed at 3 a.m. on Sundays. 

Voice audio with CTCSS from the test 
signal generator module is connected to 
each line equalizing module in the system, 
one for cach transmitter. That signal is first 
digitized by the LEM. Then, the digitized 
signal is “processed” or modified based on 
a set of audio frequency dependent limits 
calculated by the LEM during the system’s 
last “training” session. These limits com- 
pensate for transmission path errors in the 
audio amplitude and audio phase across 
the audio band, 

To calculate the audio frequency char- 
acteristics, each LEM, when ordered by 
the system controller, enters the “training” 
mode. An audio signal that sweeps the 
audio band from 67Hz to 2,550Hz in 48Hz 
increments is generated by the TSGM. 

To cause the signal received in the 
overlap zone between Mesa Community 
College and Falcon Field to have the 
same phase and amplitude, one of the 
sites Is designated as the “reference” 
site—Mesa Community College, for 
example. All other transmitters in the 
system are turned off for this test. Re- 
sults of the test signal received from the 
reference site by the monitor recciver 
are cataloged by the controller. 

Then, the Falcon Field transmitter is 
activated while all other sites are inacti- 
vated. The results of the Falcon Field test 
signal are recorded by the LEM, thus pro- 
ducing two sets of data, one each from 
Mesa Community College and Falcon 
Field. The changes in audio characteristics 
that are necessary to make the signal from 
Falcon Field resemble the signal from the 
reference site are then computed. 

One critical element in this process is 
that the signal to the monitor receiver 
must be strong enough so that the system 
controller makes decisions based only 
upon valid recovered audio signals and 
not upon audio plus noise. When the sig- 
nals from both transmitters are adjusted 
to match each other, the mobile receiver 
will see a composite audio signal made 
from multiple audio signals that are in 
phase and that have equal amplitude 
across the audio band. When this condi- 
tion is achieved, the received audio is 
actually enhanced compared to audio 
from a single transmitter. 


CTCSS control 

Mesa uses CTCSS to mute some kinds 
of noise and interference. Making the 1986 
simulcast system work with CTCSS was 


POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


0 Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything's at your finger- 
tips, in one easy-to-operate unit! 


© More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 


Seigicaa 
ag” ag 
Bags a 
BAooa eB 
BHeorue 
AAO 
Haar 

= 


nt A Fe ee oe” er id 


FO OO te ts a ang eI A 


THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


0 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 « Instant 
transmit * Speed dial * Take over dis- 
patcher ¢ Ring select. It is compatible 
with your current equipment and easily 
expandable fo meet all your needs. 


0 Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 
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Offices: New York, Chicago, Los Angeles, Toronto 


O E9-1-1 ° 


Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


ga POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec. Canada H4P 2R9 


(514) 345-2200 
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difficult. In the overlap zones, phase dif- 
ferences between the CTCSS tones from 
two transmitters created a buzzing sound 
in the receiver that could drown out a 
voice. 


The quasi-synchronous simulcast sys- 
tem uses a processing module pair at the 
communications center and at a remote site 
to handle CTCSS tones. At the communi- 
cations center, an audio inversion module 
digitizes the transmit audio and the CTCSS 


Bomar answers your . 
call for excellence i 
with high perform- 
ance crystals 
designed for today’s 
leading tone/voice 


and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed by a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue, Middlesex, N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 
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tone sent from the line equalizing module. 

Before the audio signal is sent to the 
transmitters, the entire audio band of fre- 
quencies is inverted and shifted above 
300Hz. Low frequencies are now in the 
upper end of the audio signal on the link- 
ing medium, and the higher frequencies 
are now in the lower end of the 300Hz— 
3,000Hz bandwidth, 

Because of the audio band inversion, 
what ordinarily is a low-frequency 


FAX TOLL FREE 


1-800-777-2197 


CTCSS tone (100Hz for Mesa) is placed 
in the higher end of the link audio band 
between 2,550Hz and 2,850Hz. Because 
of this inversion, the CTCSS tone is not 
lost when it is sent over a telco line or 
microwave system, and program or wide 
bandwidth channel equipment is not 
needed. 

By digitizing the audio band and insert- 
ing a 2,970Hz pilot tone as a reference, the 
audio inversion module protects against 
phase shifts and amplitude errors. Such 
errors can occur When FM radio signals are 
transmitted through a noisy environment. 
At the remote site, the audio recovery 
module reverses the inversion and recov- 
ers the audio signal and the CTCSS tone 
intact. Because the signals were carried as 
digital signals, phase and amplitude errors 
are minimized. 


Questionnaire 

During the initial system setup and be- 
fore the acceptance of the system, the 
city’s utility department users were asked 
to fill out a subjective questionnaire daily 
to determine whether changes to the sys- 
tem were having a posilive or negative 
effect on how it sounded. This analysis 
helped to reveal whether progress was 
being made. 

A more objective measure was the com- 
putation and capture of various radio sig- 
nal characteristic values obtained during 
the training process. If the system had sta- 
bilized, the values of the characteristics 
would stabilize, too. That is, the measured 
characteristics would tend to settle toward 
a set of values that would represent opti- 
mum performance. At the outset, the quasi- 
synchronous system was trained twice a 
day, and the characteristics were printed 
each time. The reason for training this of- 
ten was to capture a large amount of train- 
ing data quickly. 

Once the history of the training sessions 
indicated that the system had stabilized, a 
30-day test was initiated. City officials 
wanted to see whether the system would 
remain on its automatic training schedule 
and remain operational without interven- 
tion. If the system could hold the operat- 
ing characteristics within an acceptable 
range, the city would accept it as opera- 
tional. Having met that condition, the 
Mesa system has been operational since 
June 1994, 

Today, the number of training sessions 
per week has been changed from twice per 
day to once per week. City officials be- 
lieve that the system could accommodate 
even fewer training sessions, but the test 
does not affect system operation, and it is 
automatic, so there is no reason to change 
the interval. The system controller software 


“YOUR BUYER'S GUIDE REPLACES 
THE 10 TO 20 CATALOGS WE USED 
TO USE. IT’S BY FAR THE BEST I'VE 
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Over 170 Manufacturers. 
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guaranteed pricing. 


Your lotal Source 


Pon 1-2 : Simplify your life. Call, 
[a on fax or write to reserve 
your complimentary* 
copy of the wireless 
industry standard. 


800.472.7373 
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34 Loveton Circle 
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ROO.A72. 7373 
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@ Continuous or NEW "vote-lock" mode 
@ Available as a card or in a rack system 
® Price performance leader for 10 years 
e Extend coverage by adding receivers 


@ Thousands of DHE Voters in service & 
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e Many custom applications y 

® Select / disable switches 
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e Opto-isolated VO AS 

® Signal-To-Noise 

® Modular design & 
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Model K-30 
10 MHZ Frequency 
Selective Levelmeter 


Model 7125 Service Monitor 


1GHZ Gen & Rec 
Spectrum Monitor 


New Features 
* Lever Switch Freq Entry 
* Decode DTMF/DCS/CTCSS 


MANUFACTURED BY: 


KNS ELECTRONICS INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
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Figure 3. A typical audio frequency response measurement for Site 1. 
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Figure 4. A typical audio frequency response measurement for Site 2. 
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Figure 5. Looks are deceiving. Although Figure 3 resembles Figure 4, if you subtract one graph’s 
values from the other's to chart the difference, the result is shown by the curve depicted using the 
dots on the red line above. The differences in this example exceed the 1dB tolerance for audio 
amplitude differences allowed for successful simulcasting at many points along the curve. The 
dots on the green line depict the difference curve after the quasi-synchronous simulcast system 
had computed the necessary changes in operating characteristics and had reset the system for 
correction. The differences have been reduced to the 0.25dB-0.5dB level, well within the require- 
ment for simulcast operation. 
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Base Stotion transistorized microphone 
features adjustable gain and o splitbar 
monitor honsmit switch. 


590T 
Handheld transistor amplified dynamic 


microphone is o rugged workhorse 
designed for years of trouble-free service. 


WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


mopunien SYSTEM | 


SHURE’S MOBILE MICROPHONE AND 

MODULAR CORDSET SYSTEM. 

Shure’s ModuLink System 1 offers four handheld microphones and one 
base station microphone designed to meet your particular application 
requirements. All Modulink microphones combine ease-oftise, state- 
oftheart features, quality, and economy. 


CONNECTION AND CORD 

REPLACEMENT IS A SNAP! 
The key to the ModuLink system is the 
innovative modular cordsets, which allow our 


microphones to quickly connect to virtually all 

popular radio transceivers — without any hardwiring. Should a cord fail 
it can be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset ond snap in a new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


All ModuLink handheld microphones feature Top-Tak Sound Channels™ 

for dear communication, a Million-Cycle Plus® leaf switch for longer trouble- 
free use and an Armo-Dur™ case for durability. The Base Stution microphone 
also features a Milion-Cyce Plus leaf switch and is built just as tough. 


For more information on Shure ModuLink microphones, cordsets and 


compatible transceivers, call 1-800-25-SHURE. 
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runs the tests unattended according to i 
programmed schedule, and the results are 
printed weekly. 

A typical audio frequency response mea- 
surement is shown for Site | in Figure 3 on 
page 44, It resembles the frequency re- 
sponse for Site 2 shown in Figure 4 on 
page 44, 

Looks are deceiving. If you subtract one 
graph’s values from the other’s to chart 
the difference, the result is shown by the 


curve depicted using the red line in Fig- 
ure 5 on page 44. The differences in this 
example exceed the IdB requirement at 
many points along the curve. 

On the same chart, the green line 
depicts the difference curve after the 
quasi-synchronous simulcast system had 
computed the necessary changes in op- 
erating characteristics and had reset the 
system for correction. The differences 
have been reduced to the 0.25dB—0.5dB 
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built into every Alexander Lexstar Battery. 
We're so confident in the Lexstar Battery we 
back its performance with the industry's only 


TWO YEAR WARRANTY. 


THE LEXSTAR BATTERY: 


« Is guaranteed to hold 80% of the battery's stated 
capacity for two full years. 


+ Includes state-of-the-art flexible circuit board 
technology for increased safety and reliability. 


+ Features electrical short-circuit protection device. 


* Has computer matched cells for high capacity 
and even discharge. 


For pricing, more information or to place an order call this 
toll-free number for the Stocking Warehouse in your region. 


Alexander, Batteries 
1-800-526-ALEX, Ext. 2214 


Registered trademarks are the property of their respective owners. 
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level, well within the requirement for 
simulcast operation. 


More simulcasting in Mesa? 

Because this system was a beta test, it 
was Mesa’s option whether to do more 
with the system beyond accumulating ex- 
perience and knowledge. In fact, the city 
purchased the system and has been using it 
for months. The city is considering 
whether to convert additional radio chan- 
nels to the quasi-synchronous simulcast 
system. 

If Mesa decides to add sites or chan- 
nels, these additions will be within the 
capacity of the system controller software. 
The software can support as many as eight 
simulcast systems, involving additional 
channels or a different geography or both 
and 32 transmitters per site with as many 
as 222 system transmitters. The decision 
for Mesa is not whether quasi-synchro- 
nous system works, but whether moving 
part of its radio communications to an 
800MHz trunking system will obviate the 
need to simulcast more of its existing 
system. 


Conclusion 

Quasi-synchronous simulcast system 
technology has been demonstrated in a 
real-world public safety environment that 
established the following milestones: 
O The system works with other manu- 
facturers’ infrastructures. [t was designed 
for retrofitting as well as lor new systems, 
O The system has proved that a simul- 
cast system using CTCSS is both feasible 
and cost-eltective. 
The system is frequency-independent. 
The system eliminates most of the 
continuing maintenance costs associated 
with tuning a simulcast system and keep- 
ing it functioning within acceptable per- 
formance limits. 

U The system can be expanded within the 
existing software and computer system. 
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Bird’s New Antenna Tester 
Eliminates The Guesswork! 


Installing and troubleshooting antennas for cellular phones and mobile radios 
can be a guessing game. Undetected problems with connectors, cabling, antenna 
placement — even glass characteristics — can drastically affect performance. 

Bird’s new AT-800 rapidly tests antennas for 
any 806-960 MHz analog or digital service. The A 
AT-800 contains its own RF source and is preset ~ 
for existing cellular bands. Or, select your own 
frequency range. A 100-point scan of VSWR, 
Match Efficiency, or Return Loss takes just a 
second, and you see the results graphically. 

A simulated analog meter display speeds 
tuning at single frequencies, and field 
strength mode verifies hand-helds. PASS- 
FAIL testing, audible indicators, and a host 
of other features make quick work out of 
being sure. Yet, for all its power and versa- 
tility, the AT-800 is remarkably easy to use. 

For installers, engineers, technicians. 
With the AT-800, there’s no reason to 
guess anymore. Contact Bird now for 
more details. 


Electronic Corporation 


U.S. Headquarters: 216-248-1200 
Fax: 216-248-5426 

Western U.S. Sales Office: 805-646-7255 
Fax: 805-646-0275 

European Sales Office: 353-61-360583 
Fax: 353-61-360585 

Pan-Asian Sales Office: 65-2992537 
Fax: 65-2998509 
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Improving the reliability 
of rechargeable batteries 


Some simple and effective methods can be used to prolong battery life, 
improve reliability and streamline record-keeping. If one or two ‘exercise’ 
cycles fail to reverse ‘memory, a ‘recondition’ cycle may be required. 


*% OF 
BATTERY 
CAPACITY 


RATED 
CAPACITY 


CAPACITY 
BEFORE 
SEAVICE 


ee 
EXERCISE 
SS 


| RECONDITION 


Figure 1, A new battery and three other batteries afflicted with various 
degrees of memory were analyzed. The batteries first were fully 
charged, followed by a discharge to 1V per cell. The resulting capaci- 
ties were plotted on a scale of 0% to 120% in the first column. Addi- 
tional discharge-charge cycles were applied, and the battery capacities 
were plotted in the subsequent columns. The blue line represents exer- 
cise; the green line represents recondition. Exercise and recondition 
cycles were applied manually at the research technician’s discretion. See 
the text for a further description of the results. 


Photo 1. This analyzer can service NiCd, NiMH and SLA batteries simul- 
taneously. Different batteries interface through plug-in cups or cables 
that can be reprogrammed with the analyzer’s menu function. With the 
printer option, battery service reports and labels can be generated. 


By Isidor Buchmann 


The performance and reliability of bat- 
tery-powered devices are steadily improv- 
ing, but the battery remains the weakest 
link. Unexpected downtime. excessive re- 
placement costs and frustration are often 
the results of poor battery performunce. 
Some simple and effective methods can be 
used to prolong battery life, improve reli- 
ability and streamline record-keeping. 

The most commonly used commercial 
batteries are the nickel-cadmium (NiCd), 
nickel-metal hydride (NiMH) and sealed 
lead-acid (SLA). Much emphasis is placed 


Buchmann is the founder and chief executive 


officer of Cadex Electronics, Burnaby, British 
Columbia, Canada. 


on the lithium-ion (Li-lon) battery, and for 
good reasons—its energy density is twice 
that of the NiCd, and its charge retention 
is the best among rechargeable batteries. 
There is a price to pay, however. The Li- 
Ion is expensive. Calculating the cycle- 
cost based on service life and battery cost, 
the Li-Ion is five times as expensive as the 
NiCd. In comparison, the NiMH is four 


times, and the SLA is two-and-a-half 


times, as costly as the NiCd. For this study. 
the NiCd was based at $0.04 per cvele, 

For applications such as portable radios, 
cellular phones, video cameras, laptop 
computers and power tools, the most com- 
monly used battery sull is the NiCd. The 
reasons for its popularity are ease of re- 
charge, excellent load current, economical 
price and long cycle life. In addition, the 
NiCd is forgiving if abused. 

The NiCd has unique needs, however, 


that must be met to get the long cyele life. 
Some users, especially those using por- 
table radios, complain that their batteries 
do not Jast much longer than one year, On 
a daily discharge-charge regime, a one- 
year service life only results in 365 cycles. 
A reasonable life expectancy of the com- 
mercial NiCd battery is two to four years 
or 700 to 1,500 discharge-charge cycles, 

In many ways, the NiCd battery exhibits 
human-like characteristics: It requires 
good nutrition and needs regular exercise. 
The importance of exercise is illustrated in 
the following study: 

A Canadian park board had to replace 
all of its NiCd batteries after a short 15 
months of service life. Lack of regular 
exercise was suspected. After acquiring a 
new set of batteries, the board agreed to 
implement a monthly exercise scheme. 

Because of some delays, the first 
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From Eighth Street to 8,000 feet, our 
two new sites were worth the wait. 


For optimum coverage of downtown Los Angeles, our new site atop the Eighth Street 
Building provides peak performance. And for coverage that reaches into the San Joaquin Pocket 


Site Seiecte 
Valley, our new site on Frazier Mountain is without parallel. and Orgavncen 
These key antenna sites add to our existing portfolio of sites that range from the =a 


Mexican border to Santa Maria. And, of course, we're continually adding new sites. 
When it comes to our extensive offering of site features, ours is second to none. For 
example, we are installing continuous site monitoring to keep track of temperature, elec- 
tricity status and other critical variables. Our state-of-the-art facilities include a number 
of other important features such as a new high-security access system, stand-by power, 
air conditioning and comprehensive site maintenance. 
And while it was worth waiting for these two new antenna sites, you'll never 
have to wait for excellent and attentive service from Jack and Rich Reichler. To locate 


your equipment at our sites or for more information and your free Pocket Site Selector Bick hath 


and Organizer, call (800)400-SITE. Great sites, great service, since 1956. valuable info and 


California sites. 


e e e e 
Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 222-5655 (800) 400-SITE (7483) © Fax (818)222-2857 
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Visit us at WCE, April 25-27, 1995, Booth #9009. 


exercise was done after four months. A 
careful analysis was taken to evaluate the 
condition of each battery at that stage. The 
results were startling—half of the batteries 
analyzed already exhibited a memory-re- 
lated capacity loss of 25% to 35%. Because 
these batteries were used under light duty 
and never had to do a full day’s work, they 
acquired the chemical equivalent of the hu- 
man attitude “Why should | work hard if 1 
don't have to?” With exercise—and some 


needed recondition cycles—all of the bat- 
teries were restored to 100% capacity. 

Some battery applications, including 
those for hand-held radios, fall into the 
pattern of partial discharge followed by a 
routine recharge. This lack of exercise 
causes the NiCd cell to revert to a lower 
oxide state, resulting in what is commonly 
known as “memory,” 

The word “memory” is derived from 
“cyclic memory.” meaning that a NiCd 


Recelve only 


P30VD, P35VD, P40VD, P45V0 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160V0, P170VD 

PISOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

PB0OVDG, PB30VDG, P860VDG 


Inline (rf switched) 
SP30VD, SP35VD, SP40VD, SP45VD 


, SP36VDG, 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170V0G 
SP460VD, SP460VD 
SP450VDA, SP460VDA 
SP450VDG, SP460VDG 


30-35, 35-40, 40-45, 45-50 <13 15 0 
30-35, 35-40, 40-45, 45-50 <05 26 
150-160, 160-170, 170-180 <1.5 15 0 
150-160, 160-170, 170-180 <1.1 15 0 
150-160, 160-170, 170-180 <0O5 24 +12 GaAsFET $109.95 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 
800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


30-35, 35-40, 40-45, 45-50 <14 15 i) 
SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 <16 15 0 
150-160, 160-170, 170-180 <12 16 0 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


1d4B 
N.F. Gain Comp. Device 


Freq. Ranges (MHz) {dB) (dB) (48m) Type Price 
OGFET $ 44.95 

+12 GaAsFET $109.95 

DGFET §$ 44.95 

OGFET $ 56.95 


<18 15 =-20 Bipolar $ 49.95 
<12 16 -20 Bipolar $ 74.85 
<0.5 16 +12 GaAsFET $109.95 


OGFET $ 74.95 
<0.55 26 +12 GaAsFET $139.95 
OGFET $ 74.95 
OGFET $ 66.95 


<19 15 -20 Bipolar $ 79.95 
<13 16 -—20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplifier Is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. AX only preamplifiers are for receive applications only. inline preampilfiers are ri switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers avaliable In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing Ike never before! 
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battery can remember how much energy 
was required on the previous application. 
Improvements in battery design have vir- 
tually climinated this phenomenon; there- 
fore, the capacity loss of the NiCd is not 
the result of cyclic memory, but of “crys- 
talline formation.” (Hereafter, when we 
refer to memory we are referring to crys- 
talline formation.) 

Memory can be reversed by applying one 
or two discharge-charge cycles to 1V per 
cell. This procedure is known as “exercise.” 
In advanced cases, exercise is not sufficient 
to restore a battery, and “recondition” is 
required, Recondition is a secondary dis- 
charge at a much reduced current that drains 
the cell of its remaining energy. 

In the following study, four batteries 
afflicted with various degrees of memory 


The word “memory” is 
derived from “cyclic 
memory,” meaning that 
a NiCd battery can 
remember how much 
energy was required on 
the previous application. 


are analyzed, The batteries were first fully 
charged, followed by a discharge to 1V per 
cell. The resulting capacities were plotted 
on a scale of 0% to 120% in the first col- 
umn of Figure 1 on page 48. Additional 
discharge-charge cycles were applied, and 
the battery capacities were plotted in the 
subsequent columns. The blue line repre- 
sents exercise; the green line represents re- 
condition. Exercise and recondition cycles 
were applied manually at the research 
technician's discretion. 

Battery A responded well to exercise 
alone. This result is typical of a battery 
that has been in service for only a few 
months or that has been exercised periodi- 
cally, Batteries B and C required recondi- 
tion (green line) to recover full perfor- 
mance. The capacity of the new battery 
was further enhanced after recondition was 
applied. When examined after six months 
of field use, the batteries still showed ex- 
cellent capacity readings. 

Technology is now available to analyze 
and recondition rechargeable batteries au- 
tomatically. Advanced battery analyzers 
identify and reverse the degeneration pro- 
cess by applying the appropriate service to 
restore the battery. 


Are We Confident Enough In EDACS 
To Send You To The Competition? 


And EDACS trunks voice and 9600 baud data on 
the same channels. Ic can send work orders to the field or 
monitor equipment up to 100 miles away. All withouc 

sacrificing voice communications. 

What’s more, EDACS is designed for compatibility 
with current and fucure technology. So your system can be 
expanded and modified as your needs change. That safe- 

guards your investment. 

EDACS. Once you see it, you'll believe it. To arrange your 
on-site visits, or for your free guide to EDACS, call Ericsson at 
1-800-431-2345.* (In Canada, call 1-804-528-7643.) 


If you're actively looking for a digital trunked radio 
communication system, we'll send you to see an Enhanced 
Digital Access Communication System (EDACS") installa-. 
tion, and then to a competitor's site. See both systems: 
action, talk co accual users about how their systems 
them more productive. 

There's no question that once you've seen che 
that both companies have to offer, you'll choose ED : 

Your productivity depends on communications 
getting through. EDACS’ digital trunking allows 
instant access to key personnel throughout che or; 
zation, enhancing your company’s productivity, and 
ultimately your bottom line. 


Technology That Exceeds The Standard. 


*Participants in above offer must mect general cpoaliteasiors, Call for more information. 
t 


Ericsson reserves the right to cancel or amend this program at any time. 
EDACS is a cegistere trademark of Ericsson Inc. ie R IC SSON 
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NAME OF COMPANY (AS MANY AS 15 CHARACTERS) 


DATE (RETAINED WHEN POWER IS OFF) 


RADIO SHOP MAY 12/95 


CAPACITIES OF NOMINAL BATTERY RATING 
1ST—RESIDUAL CAPACITY 

2ND—CAPACITY BEFORE RECONDITION 
3RD—CAPACITY AFTER RECONDITION 


ID NUMBER (SERIALIZED) 


SELECTED STATION (1 OF 4) 
SELECTED PROGRAM 


Figure 2. The battery label keeps track of the battery in the same way a service sticker on a car 


reminds the owner of pending service. 


The analyzer shown in Photo | on page 
48 can servite NiCd. NiMH and SLA bat- 
teries simultaneously, Different batteries 
interface through plug-in cups or cables 
that can be reprogrammed with the 
analyzer’s menu function. With the printer 
option, battery service reports and labels 
can be generated, 


Selecting the right battery analyzer 
During the last few years, the need 
for battery analyzers has increased rap- 


idly. The demand is keeping pace with 
commodities such as cellular phones 
and laptop computers. Battery analyz- 
ers have proven to be effective in im- 
proving battery reliability and cutting 
cost. Although some analyzers are more 
effective than others, the buyer has a 
good selection of units in different sizes 
and price classes. When shopping for a 
new battery analyzer. consider the fol- 
lowing attributes: 

(1) An analyzer should be able to serv- 


EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Tired of not knowing where 
your antenna 
meters that test one frequency or 
antenna 
disturbed by outside signals at 
the antenna are not the answer. 
Most of the answer is on your 
bench. Adding an EAGLE re- 
turn loss bridge to your service 
monitor makes a complete an- 
tenna measurement system. 


Return loss bridges from Eagle cover 
from .04 MHz to 3.0 GHz. These are 
self contained units that require no 
attenuators, amplifiers or detectors. All 
the additional equipment is contained 
in your service monitor or spectrum 
analyzer. Five watt power rating, 
unmatched in the industry, protects 
YOUR bridge from power coming from 
the antenna at crowded sites. Rugged 
nickel plated brass enclosures assure 
excellent durability and shielding. 


Free: Application note, "Antenna and Feedline measurement", call and ask for it! 
The following EAGLE products will also aid in testing: Precision coaxial cable 
jumpers, power dividors, and reference Terminations. 

Eagle RLB150 series bridges start at $259.00. 


stands? Watt- 


testors that are 


Lencty ) 


tnGEF 


VOICE: (520) 204-2597 

FAX: (520) 204-2568 

PO Box 4010 Sedona, AZ, 
86340 
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ice a large variety of battery types, includ- 
ing NiCd. NiMH and SLA. 

(2) Programmable units that service the 
battery at the actual voltage and current 
are the fastest and provide the most accu- 
rate readings because the battery is ana- 
lyzed under true field conditions, 

(3) Analyzers with interchangeable 
buttery adapters will not become obso- 
lete when new batteries are introduced. 
The buyer should make sure that new 
batteries will indeed be supported in the 
fulure, Battery adapters that automati- 
cally set the analyzer to the correct bat- 
tery characteristics when installed are 
the easiest to use. and they eliminate 
operator error. 

(4) Analyzers that display the test results 
in percentage rather than milliampere-hour 
(mAh) units simplify operation because 
the user does not need to know the mAh 
ratings of each battery analyzed. With 
percentage readout, an additional level of 
automation can be implemented by apply- 
ing a different service if the battery can- 
not reach a preset capacity. A higher level 
of automation eliminates trial runs, re- 
duces handling. saves time and wlows for 
use by operators with less training. 

(5) Analyzers that feature the recondi- 
tion eycle are more effective than those 
that only cycle the battery. NiCd batteries 
with advanced memory often do not re- 
cover by repeated discharge cycles to 1V 
per cell alone. 

(6) An analyzer that displays the re- 
sidual as well as the final battery capaci- 
lies helps to verify that sufficient energy 
reserve Is available at the end of a work 
shift, Adjustments in terms of battery size 
and duration of service can be made el- 
fectively and without guesswork, 

(7) An analyzer should be capable of 
identifying a battery with a shorted cell, 
Such a defect may go unnoticed if serviced 
with an analyzer that does not check for 
the correct battery voltage. 

(8) The buyer should be aware of 
throughput and service Ume, especially 
when larger batteries are analyzed, NiCd 
batteries with ratings as high as 2,000mAh 
should be charged in Jess than two hours; 
the discharge time should take one hour 
for 100% capacity, Faulty batteries should 
be identified quickly to free the station for 
other batteries, 

(9) An analyzer should be capable of 
producing print reports. Battery labels are 
particularly handy because the test results 
and date of last service can be contained 
on a small label und attached to the bat- 
tery, (See Figure 2 above.) 
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ttoducing all of your expectations:.,. exceeded. Samsung’s new With Me pagers offer 


the quality and features your customers expect, with the service and support you need. 
And you get-all of this at an’affordable price, from the name you can trust - Samsung. TECHNOLOGY. 


THAT WORKS -_* 
FOR LIFE 


Available VHF & 900MHz 


Call 800.631.4782 


Saritsung Telecommunications America, Inc. = A subsidiary of Samsung Electronics TELECOMMUNICATIONS AMERICA 
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Build a crystal filter 
to solve VHF interference 


When adjacent-channel signals as close as 15kHz to the desired frequency 
interfere with reception, a crystal filter may offer the best solution to 
combine low insertion loss with high attenuation. 


By Patrick E. Buller 


One of the best solutions for adjacent- 
channel VHF highband interference is a 
crystal filter, 

But where do you find one? There are 
very few crystal filter vendors listed in 
catalogs and product directories. 

A homemade crystal filter can reduce 
by 25dB a VHF highband only 15kHz from 
the desired signal with only 1.0dB of in- 
sertion loss. 

With more and more VHF stations ap- 
pearing as if from nowhere, adjacent- 
channel interference has become a prob- 
lem with no ready or reasonable solution. 
Large (10-inch) cavities configured as 
notch filters are inefficient for resolving 
interference caused by signals less than 
100kHz from the desired channel fre- 
quency. A device with much higher “Q” 
is necessary for spacings closer than 
100kEz. 


High ‘Q’ solution 

Crystals, with “Q” values higher than 
Photo 1. The single-filter, high-pass and low-pass filter of Figure 2 on page 56. 70K, are the solution. A crystal filter can 
be configured either as a high-pass or low- 
pass notch filter with low insertion loss 
and, with a second crystal, as a symmetri- 
cal band-pass filter. 

For many years. Motorola has offered 


-200kHz —150kHz - 100kHz -50kHz +5SOkHz + 100kHz -150kHz +200kHz 


Figure 1. The Motorola model TLD6340A crys- 
tal selectivity curve with an 18.0kHz passband, 
6.0dB insertion Joss and 40dB maximum attenu- 
ation at a spacing of about 120kHz from the 
center frequency. Attenuation specifications 
are 13dB, adjacent channel, and 20dB minimum 
for alternate channels and greater. 


Buller is an electronics design engineer for the 
Washington State Patrol, Bellevue, WA, He is a 
member of the Radio Club of America, IEEE, 
NARTE and APCO. He earned an amateur radio 
license in 1950, a commercial radio license in 
1959 und a B.S.E.E. in 1963. 
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YOU NEED POWERFUL FRIENDS 
IN THE RIGHT PLACES. 


JBRO puts ultra dependable mobile 
communications performance right in 
the palm of your hand... with the 
industry's most trusted line of high 
quality land mobile batteries. 
Manufactured to uncompromising 
quality standards, JBRO rechargeable 
batteries carry maximum power ratings 
to provide extra-reliable service in the 
harshest operating environments. With 
a complete array of sizes and models, 
JBRO has exactly the right battery to 


BATTERIES, INC. 


satisfy your specific application. 

And keep your rechargeable batteries 
performing at optimum levels while 
extending useful life with JBRO’s line 
of Telepower Conditioner/Analyzers. 

Call today for a free catalog on the 
industry’s broadest line of finest 
quality batteries. 

Shake hands with a powerful, 
dependable friend... your BRO battery! 


BRO Batteries is a licensed participant in the 
Rechargeable Battery Recycling Corporation 
program for rehorneresty Sanaa coflection 

Nae and recycling of Ni-Cd batteries 


JBRO Batteries, inc. 1938-A University Lane Lisle, |L 60532-2150 e Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.\W, Inc. 25700 1-45 North #111 Spring, TX 77386 e Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 


Visit us at IWCE/Spring, Booth #5059. 
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Figure 2A. This schematic diagram represents the best single-crystal, 
high-pass and low-pass filter based on the Washington State Patrol filter 
experiments. It uses an AT cut, Sth overtone crystal on 150MHz—160MHz 
frequencies. 
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SINGLE-CRYSTAL HIGH-PASS/LOW-PASS NOTCH FILTER 


L3 


7 turns No. 16 AWG, 5/16" |.D., spaced 7/s", tapped at 34 turn 
input 


Outpul tapped at 3% turns from cold end for crystal 
6 turns No. 18 AWG, %/:6" 1.D.. spaced */12” 

10pF variable capacitor, Voltronics AP10SD 

8pF ceramic trim capacitor 


NE-2 neon bulb 


VHF crystal filters with a passband of 
18.0kHz, 6.0dB of insertion loss and 40dB 


10kHe + 20WHz 
*15hHz + 25kHe 


154,.695MHz 154.695MHz 


Figure 2B. The response curve of the filter ad- 
justed for high-pass applications. 
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263-3275 Fax: (905) 727-0861 
(800) 288-2763 F; 


Figure 2C. The response curve of the filter ad- 
justed for low-pass applications. 


Maximum attenuation at a spacing of about 
120kHz from the center frequency. Attenu- 
ation specifications are 13dB, adjacent 
channel, and 20dB minimum for alternate 
channels and greater. Figure 1 on page 54 
gives the 1972 specifications. 

Crystals in the Motorola device can op- 
erate directly across a parallel-tuned cir- 
cuit: nevertheless, attenuation is about 
10dB. This filter has little value as pro- 
tection from today’s adjacent channel 
interference. 


The Product 


The SRL-590 series of antennas are 
fiberglass enclosed collinear omnidirectional 
antennas, designed for the broadband 


PCS/PCN market of 1.7-2.5 GHz band. 


This series of antennas features the uniquely 
designed Sinclair binary feed design harness 
developed for low intermod and precise pattern 
control. 


All antennas cover a 200 MHz bandwidth and 
are heavy duty (H.D.) rated for wind and ice 
conditions. 


Sinclair proudly brings to market a range 
of innovative products. 


® High quality products which reflect 
leading technologies. 

¢ Rugged products meeting specific needs. 

¢ Off-the-shelf, or tailored to customer 
specifications. 

© Products which enjoy the support of 
industrial, military and individual 
customers globally. 


SiNGLAR 


: (716) 874-4007 
ley Read, Cambridge, CB4-4WX, U.K, 
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We do itt all. 


Finding a company that integrates engineering 
design, fabrication, installation and ‘after-sales 
service makes sense. With Microflect as a partner ‘3 
in your project from start to finish, you benefit from WL ({ 
our unique, insider's view and experience. We A\ 
respond quickly and effectively, and, when needed, NY 
provide follow-up support via phone or on-site. DX . : 
Serving the Cellular Industry - i Wai areaaane 
From Concept to Reality A — 
While others may farm out a significant portion of NY = 
your project, Microflect does it all — in house. Our WK 
engineers take an innovative approach to design chal- iN 
lenges, and consistently provide the quality, value and IX 
performance our clients have come to expect from ) AA 
Microflect. Our expert fabrication and on-site installa- ee 
tion professionals do the same. So whatever your Ki 
needs, we're with you, every step of the way. hi N\ e FABRIC ATION 
After-Sales Service That Endures Xt as 
Microflect's reputation for after-sales service wouldn't Qn S22 
be possible without the highly qualified, dedicated N\A 
individuals who are always just a phone call away. ys LAX | 
It's been said that our service never stops. And it's Nb 
true. Our commitment to you endures, just as our \ 
products do. Because Microflect’s cellular towers are AN . 
all born under one roof, we take great pride in each Ny — os — 
installation, and in each and every component. That vi INSTALLATION 
pride shows with every call our company receives, PY : == 
with every design challenge we meet, and with every. be 
cellular tower installation that bears the Microflect At 
name. Vy y 
Put us to work for you. q (1 
Put our proven, integrated approach for cellular com- aN 
munications to work for you. At Microflect, we truly do MY 
it all. All under one roof. And just a phone call away. [ \ 71. 


<A 
SZ 


ferotlect 


Serving the Communications Industry since 1956. 


Zs 


Call today for your Cellular Tower solutions. 


WZ 


1-800-547-2151 7}. 
Ask for extension 870 14 
FAX (503) 363-4613 Nt 


3575 25th St. SE « Salem, OR 97302-1190 


| |" COMPONENTS 
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Towers Custom Field 


A\iicr omponents _Passive 
GPrlict oflect * Self-Supportings Guyed Structures Services Cone Repeaters 


Ye-LATTICE NOTCH FILTER (NOTCH IS ON CRYSTAL FREQUENCY) 


8 turns No. 16 AWG, 5/16" |.D.. with space for 3/4 turn of 
No. 18 AWG 


6 turns No. 18 AWG, 5/16" I.D., spaced 5/8" 


7 turns No. 16 AWG, 5/16" L.D., spaced 7/8" 


Input tapped at 3/4 turn 


Output tapped at 3 1/2 turns from cold end for crystal 


10pF ceramic trimmer capacitor 


C,  10pF variable capacitor, Voltronics AP10SD 


1SkHr Shir » Sez 
1kHe ~ 10kHz 


-15kHr =~ 25kHz 
+ 20kHz 


+ S5kHz 
+ WkHz 


Figure 3B. The response curve adjusted for the 
high-attenuation, low-pass band-reject mode. 


N  NE-2 neon bulb 


Figure 3A. The schematic diagram represents a half-lattice filter where the notch frequency is 
that of the two crystals. For greater bandwidth at the notch, one crystal should differ from the 
other by the required separation, perhaps 5kHz. The distinct advantage of this method Is the 
quantity of notch attenuation obtainable—nearly 65dB with 2.0dB insertion loss, as shown in 
Figure 3B. Parallel resonant circuits L2 and L3 shift the crystal’s resonant properties for the 


greatest attenuation. 


Piezo Crystal, a vendor that was inter- 
ested in cooperating in the Washington 
State Patrol filter experiments, can supply 
AT cut. Sth overtone erystals on 1SOMHz- 
160MHz frequencies. Many circuits were 
tried during the research and development 
stage that resulted in a more thorough un- 
derstanding of crystal behavior in this ap- 


plication, The best single-crystal, high- 
pass and low-pass filter is shown in Photo 
1 on page 54 and Figure 2 on page 56. 
High-pass and low-pass characteristics are 
shown in Figures 2B and 2C. 


Simplified design 
The advantage of this design is that the 


What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our "Smart Vox". 
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Contact: 


Sseccom 


CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 
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Your One Stop Pager Shop 


New Pagers 
Refurbished Pagers 
Pager Repair 


Get the best of both worlds with 
Natcom and Kern Pager Repair. 
Our qualified technicians have the 
experience needed to keep your 
pagers on the street and profits in 
your pocket. 


Our sales staff can provide you with 
new pagers or quality refurbished 
pagers with quick delivery. 


Our expectations are 
yours. Call us and 
experience the difference. 


Pager Repair 


834 Foley Street 5422 Carrier Drive, Ste. 205 


Jackson, MS 39202 Orlando, FL 32819 
800-844-5376 800-345-6067 
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Photo 2. This picture shows the band-pass filter of Figure 4. 


crystal determines the pass frequency, and 
its shunt element determines the notch fre- 
quency. This design resembles tunable 
cavities used for duplexing and combining 


where cavity tuning determines the pass 
frequency. and link tuning sets the reject 


frequency. This approach to crystal filter 


tuning simplifies the design. Choose the 


erystal for your pass channel frequency and 
tune to the interference. 

Input and output coils, LI and L3 in 
Figure 2. match the 50V input and output 
line impedance to the Piezo crystal imped- 
ance. minimize the insertion loss and pro- 
vide a small phase shift to compensate for 
slight crystal differences. 

Tuning L2 from high-pass to low-pass, 
or the reverse. without tuning LI and L3 
does not yield low insertion loss. Chang- 
ing the “tank Q” to fewer turns and in- 
creasing the capacity results m less fMex- 
ibility in adjusting from high-pass to low- 
pass applications. All 20 crystals used for 
research and development matched the 
sume impedance tap on the tuned coils. 


Half-lattice filter 

Figure 3 on page 58 is the schematic of 
a half-lattice filter, where the notch fre- 
quency is that of the two crystals, For 
greater bandwidth at the notch, one crystal 
should differ from the other by the required 
separation, perhaps 5kHz. The distinct 
advantage of this method is the quantity of 
notch atlenuation obtainable—nearly 65dB 
with 2.0dB insertion loss, as shown in Fig- 
ure 3A. Parallel resonant circuits L2 and 
L3 shift the crystal’s resonant properties 


D 
, 


workstations. 
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tilities, airlines, rail- 
| beeas public-safety, 
military and other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 


RES INCLUDE: 


# User configurable screens 

# Conventional or trunked radio 
# ANI with call queue 

# Multi-format paging 
Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system,is 


available for smaller applications. 


Call, fax or write for 
additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 
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Good Things & Small Packages 


~h 


Tansee” 


RELM 


mer @ * use 


portable radios ay: 
of power and feature combinations 


prices, too! 


SM Series Mobiles: (above) 
40 watts power VHF (150-174 MHz) | = 
25 watts power UHF (450-482 MHz), 
16 or 99 channel capability with Scan 
Built-in CTCSS & DES 
Extremely easy, user friendly operation 


SE Series Mobiles: (above) 
A» 40 watts power VHF (150-174 Miz) 
25 watts power UHEF (450-482 MHz) 
&. 6.channel capability with pre-set squelch 
S Built-in CTCSS, DCS & Two Tone Sequential 


PT Series Portables: (above) 

+. 5 watts power VHF (150-174. MHz) 
4 watts'power UHF (450-512 MHz) 

4 6 channel capability without scan 

A Built-in CTCSS; DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


WHS1 i 3 (left) 
& 4 watts power UHF (450-482 MHz) (482-512 MHz) 
4 5 watts power VHF (148-174 MHz) 
4. 16-channel capability with scan 
A Built-in CTCSS and a full function keypad for 
DTMEF encode / decode and’ programmable ANI: 
4 Easy to use with new, more comfortable ergonomic:sha 


7707 Records Street 


RE Indianapolis, IN 46226 
1-800-821-2900 


COMMU wi cATLOns (AM AN ADAGE COMPANY 


Figure 4A, The schematic 
diagram of a band-pass 
crystal filter with two 
crystals on the same fre- 
quency. Each crystal 
shunt element is tuned to 
the first adjacent channel 
above and the first adja- 
cent channe! below. The 
advantage of this circuit 
is that it can be tuned as 


a band-pass filter (Figure BAND-PASS FILTER 

4B) or as a band-reject 7 turns No. 16 AWG, ‘/ic" .D., spaced “/e", tapped  Y;, Y2 _ band pass frequency 
filter (Figure 4C) with al 34-turn input 

higher attenuation than lo, C2 tune for notch frequency 
what can be obtained Output tapped at 3’ turns from cold end for crystal 

with the single-crystal 


F 6)» Ly, C, tune for notch, same frequency as L,, C, for 
6 turns No. 18 AWG, */:0" 1.0... spaced %s high attentuation, or tune to opposite side of 
10pF variable capacitor. Voltronics AP10SD pass frequency for symmetrical response 


method. 


8pF ceramic trimmer capacitor NE-2 neon bulb 


1DkHz ~ 20kHr 
+ VSkH2 + 25kH2 


Figure 4B. Response 
curve of the two- 
crystal filter adjusted 
for band-pass appli- 
cations. 


Figure 4C. Response 
curve of the two-crystal 
filter adjusted for a 
single-frequency notch. 


Gemneer-2ornsom MCS-100 SERIES 


MCS-100 SERIES 


The Gamber-Johnson MCS-100 Series is an economical alternative 
to consoles for mounting voice and data communications equipment 
in your Caprice or Crown Victoria. 


Our base is one piece, made of 3/16” electrostatically powdercoated 
steel. For safety, all edges are milled and corners rounded. Our 
design allows installation in minutes without 

drilling or modifying the vehicle. Our radio 

brackets are universal and simple to 

install and adjust. The 22 1/2" mounting 

surface gives you room for up to six sets of 

radio brackets, or a combination of brackets 

and a Gamber-Johnson MCS Series MDT or 

Laptop/Notebook mount. We even offer an 

adjustable armrest to assure an 

ergonomically correct work station. 


The simplicity and strength of our design 

provides a margin of safety unsurpassed in the industry, and ease 

of installation which saves you time and money. Of course, the ’ 
MCS-100 system is air bag friendly when properly installed, and, if rorintormabon now 


i j om CALL 1-800-GJ-MOUNT 1-800-456-6868 
desired, may be upgraded to an enclosed console protecting your QO | AX 1-800-WE-HELPP 1-800-934-3577 
initial investment years into the future. 


ZA Gamseer-coOxHnsoanm 
S$ i A AB Service & Solutions 
<>) %. 


801 Francis Street, Stevens Point, Wisconsin 54481 


Partial 
accessory 
sampling 
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AY fal , 


lasterCharger 6 


New Conceptiin Chargers © 


Nowe You Can| Charge 6 Different Batteries Simultaneously! — 


Na | /MasterCharger 6..\..a revolutionary new charger that can charge ~ 
i. <~ "six -different batteries simultaneously, with different voltages-and 
‘Capacities ~ nickel-cadmium)or hickel-metal hydride...i¢ doesn't-make-a 
_difference! In addition,you decide which batteries you wish to PBF 
“Motorola; Yaesu/Vertex,) Kenwood, Icom, Standard, Maxon, Kyodo, Relm, etc> 
~/ You cary mix different manufacturers andi at a later date; if so desired, you~ 
GANT ; can change-one or. all-six PaeN to qecommiodate other manufacturers— 
_of transceivers. | A = 


-_ 


«K 


KK 


KKK. Dp 


for the greatest attenuation. 

Photo 2 on page 60 and Figure 4 on page 
62 represent a band-pass crystal filter with 
two crystals on the same frequency. Each 
crystal shunt element ts tuned to the first 
adjacent channel above and the first adja- 
cent channel below. The advantage of this 
circuit is that it can be tuned as a band- 
pass (Figure 4B) or as a band-reject filter 
with higher attenuation than the single- 
crystal method. 


KKK<« DY» 
OIN THE 


=jele 
CLUB 


—«<€< ~~» 


STI-CO'’s new 800 Series [XXX-S-800) 
cowl-mount disguised antennas cover 60 MHz 


minimum within the BO6-866 Mrz cellular | 


Interaction in tuned circuits L2 and L4 
prevents uniform attenuation curves in the 
reject mode. (See Figure 4C_) Its attenua- 
tion is better than two filters in series (as 
shown in Figure 2) by about 0.75dB. 


Filter characteristics 

With a spectrum analyzer and a tracking 
generator, it is possible to display the 
filter’s characteristics. Notice in Figure 4A 
that there are “spurs” (spurious responses) 


KK Q>> 


and trunking frequency range, and are exact 
AM/FM antenna replacements for select 
Ford, Chrysler and GM body styles. 


new 800 fax number: 1-800-685-1122! 


| 
| 
For additional information (or to order) try our | 


Join the 800 Club with. . 


DISGUISE GUYS 
’ 6T1CO 


INDUSTRIES,INC 


41 COBHAM DR, ORCHARD PARK, NY 14127 (716) 662-2680 FAX 1-800-685-1122 


Visit us at IWCE, Booth #7061 


64 
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aboye the crystal frequency at a lower 
level. These spurs have no effect upon the 
receiver's “on-frequency” performance. 

Field tests with a 25dB notch filter, like 
the one in Figure 2, reduced a 15kHz ad- 
jacent signal from 300mV to 15mY, in- 
cluding the filter's 0.8dB insertion loss. 
The tests also proved that it interfaced in 
series with 10-inch cavities without addi- 
tional loss. 

The design of the Figure 2 filter was 
optimized for close-channel problems, al- 
though it can be tuned from the crystal 
frequency to approximately 10OkKHz on the 
low-frequency side and nearly 65kHz on 
the high-frequency side. For interference 
control at frequencies beyond 150kHz 
from the center frequency, there are other, 
more elficient, circuit arrangements. 


Making adjustments 

A spectrum analyzer with a tracking 
generator (or with signal generator and a 
tracking source) makes adjustments 
simple. If you are without these instru- 
ments, try this approach: Align input and 
output coils L1 and L2 of the filter, as in 
Figure 2, for maximum output signal at 
the received (crystal) frequency. Apply a 
signal at the desired notch frequency, and 
tune L3 for maximum attenuation at the 
output. Always have a valid SOV resistive 
load on each side of the filter for optimum 
performance, 

Manufacturing 5th overtone crystals at 
this frequency is rather difficult. The first 
devices that were tried had little attenua- 
tion. At Piezo Crystal, it was theorized 
that the leads attached directly to the 
crystal element were too large, restrict- 
ing performance, 

The second-generation devices proved 
the theory. The 7th overtone has less notch 
attenuation than the 5th and 3rd overtones, 

The enclosure for the crystal filters is 
made from double-sided printed circuit 
board stock soldered within each com- 
partment. RCA phono jacks are used for 
in/out connections. Coils for the single- 
erystul filter shown in Figure 2 were 
wound on a common round pencil with 
a Yo-inch diameter, 

These filler ideas can be further devel- 
oped to suit other needs. Someone prob- 
ably will substitute toreids for the induc- 
tors, or perhaps slug-tuned coils, Use what 
you have, 


2) 


FR SYSTEMS COM120B, 
LIGHTNING FAST PERFORMANCE! 


If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with case. Some of those features include: 

* RF generator with CTCSS, 2-tone, DTMF and DCS signaling 
* 1 kHz and variable frequency audio modulation sources 

* 2uV receiver 

* Bar graph and digital meter presentation 

* Digitized oscilloscope 

* Digitized full scan spectrum analyzer with split screen mode 
* PCMCIA Type Il memory card 

For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 

* Analog and digital signaling including POCSAG 
* Tracking generator and return loss bridge 


* CLEARCHANNEL LTR® trunking 
* EDACS" trunking 
* Applications software including EasyCom-FMe, EasySweepe 
and EasyScane 
if you'll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact IFR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 


Mh 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999/ U.S.A, 
316-522-4981 / FAX 316-522-1360 


CARSILD wity PRE 


CLEARCHANNEL CTW isa eepstered prademark of 1 F JOHNSON CO. EDACS? is 3 registered trademark of Ericsson GE Mobile Communications Inc © EasyCom-FM. EasySweep and EasyScan are copynghied by IFR Systems, Inc 
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Coaxial connectors: 
7/16 DIN and type N 


Part 2—Along with the electrical differences described in part 1, the 7/16 
DIN connector’s power-handling capacity and mechanical differences may 
indicate its use in place of the type N for some installations. 


By Jeffrey D. Paynter 
and Richard Smith 


The 7/16 DIN connector’ often is used 
with high-power RF transmission lines. 
Radio manufacturers are using 7/16 DIN 
in applications such as cellular base sta- 
tion transmitters, at the output of amplifi- 


Paynter is senior design engineer, and Smith is 
manager, Connector Engineering, Andrew Cor- 
poration, Orland Park, IL. 


7/16 DIN FEMALE 


TYPE N FEMALE 


ers and on combiners. On the other hand, 
type N interfaces often are used for receiv- 
ing channels where average powers are 
lower. The 7/16 DIN also is being used for 
the input interface on the antennas used in 
high-power two-way radio applications 
such as paging and digital specialized 
mobile radio (SMR). 

Historically, in the United States, LC 
connectors have been used when higher 
power was required, but the LC interface 
was not developed with intermodulation 
as a design factor and thus is not adequate 
for intermodulation-sensitive applications. 


Peak power is the maximum power that 
can be used without the danger of energy 
arcing between conductors. The peak 
power raling is a function of the smallest 
air gap between inner and outer. A larger 


I“DIN* stands for Deutsche Industrie Normen 
(German Industrial Standard). DIN 47 223 
specifies a high-frequency coaxial connector 
with a characteristic impedance of 500. “7/167 
represents a nominal value of 16mm at the in- 
terface for the internal diameter of the external 
conductor. and a nominal value of 7mm for the 
external diameter of the internal conductor to 
achieve 502. 


M29 x 1.5mm THREAD aa 
Reeser] 


2.07mm /{ 0.081" “7 
es) (se ) 1.77mm 


1 77mm 0.058" 


0.625-24UNEF THREAD 


20.120" 


Figure 1. The 7/16 DIN and type N interface design details. 


1.47mm ——"| 


TYPE N MALE 
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America is asking for a radical change. Some 
are even suggesting a revolution. A return to the 
basics. Where decisions are based on common sense 
_ and fact. 

And the fact is, you owe it to yourself to look 
into the Patriot story. Not only is Ritron the best, 
small, 2-way radio company in the world today, but 
our Patriot line has become America’s marketshare 
sweetheart. If it were an oil well, it would bea 
gusher. 

And like all Patriot radios, it’s priced to earn 
you, THE DEALER, a high profit. By anyone's 
definition, the Patriot has been a tremendous success 
for our dealers. Not only has the Patriot line grown 
to meet the demands of more and more customers, 
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You Say You Want : 
Revolution. 


but as a result, has become the high quality, low cost 
industry leader. 

The word about Patriot is spreading. Like any 
company with rocketing marketshare, we're looking 
to further expand our numbers. A limited number of 
Patriot dealerships are still available. 

If you'd like to know more about the growing 
ranks of Patriot, call us at 1-800-USA-1-USA or 
FAX (317) 846-4978. 

The Revolution begins... 


PATRIOT. 


BY RITRON 


HU. 


Catch the 
Winning Spirit! 


If you want the best the world 
has to offer, catch the “Spirit” 
and win today. 


® 
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air gap provides a higher peak power rat- 
ing. hence, the 7/16 DIN interface, with its 
larger air gap. has a rating of 40kW com- 
pared to only 1OkW for the type N. 

Average power is difficult to specify 
absolutely because of the complexity of 
the thermal problem to be solved. There 
are a number of factors. such as ambient 
temperature, solar radiation. wind effects 
and yariations in contact resistance that 
cannot be totally controlled by the design 
of the connector. A typical average power 
limit for the type N interface at 800MHz ts 
600W, compared to a limit for the 7/16 
DIN interface of 3,000W.* This five-fold 
increase in average power handling for the 
7/16 DIN interface results from higher 
contact pressure, lower contact resistance 
and better heat dissipation provided by 
larger conductor surfaces. 

pm Compensation — Another advantage 
of the 7/16 DIN is better VSWR perfor- 
mance. This performance is related to sev- 
eral factors. First, as mentioned previ- 
ously, the pin depth tolerance is tighter, 
reducing a primary source of reflection 
from an interface. Second, because the 
bandwidth is narrower, the design can be 
optimized for the lower frequency range. 
Compromises at the lower frequencies of- 
ten must be made to provide adequate 


performance over the wider bandwidth of 


type N connectors. Third, the larger physi- 
cal dimensions once again provide an ad- 


vantage, because proportionally, 7/16 DIN 
connectors are longer than type N connec- 
tors, allowing the transition from the cable 
to the interface to be more gradual. A 
VSWR of 1.04 at 1GHz and 1.10 at 2GHz 
is common for a 7/16 DIN connector. 
Table | below lists some characteristics of 
several connector styles. 


Mechanical performance 

& Dimensions — The larger interface 
size of the 7/16 DIN compared to the type 
N is responsible for many of its mechani- 
cal and electrical performance advantages. 
{t has an outer and inner contact diameter 
of 0.630" (Lomm) and 0.275" (7mm), re- 
spectively, compared to 0.276" and 0.120" 
for the type N. (See Figure 1 on page 66.) 

pm Contact pressire — The 7/16 DIN 
joint ensures a more stable electrical and 
mechanical connection than the type N. It 
has less chance of loosening over time, 
longer service life, lower contact resis- 
tance and improved intermodulation per- 
formance, Its interface dimensions and 
coupling nut torque are about 10 times 
greater than those of the type N, This 
torque provides almost three times greater 
contact pressure at the outer body connec- 
tion, Although the female inner contact 


>These limits would require derating for variable 
standing wave rauio (VSWR). modulation and 
ambient temperature. 


TABLE 1—Electrical and mechancial characteristics for several connector styles. 


TYPE N 


MAX. FREQUENCY, GHz 


AVERAGE POWER, kW (AT 
800MHz) 


PEAK POWER, kW 


TYPICAL THIRD-ORDER IM, 
dBm (20W CARRIERS) 


PIN DEPTH MALE 
RANGE, INCHES FEMALE 


0.230-0.210 
0.207-0.187 


COUPLING TORQUE, IN.-LBS. 15-20 


OUTER COUPLING METHOD HEX NUT 


BROADCAST 
APPLICATIONS 


7/16 JEC/DIN 
CABLE 
LIMITED 
0.069-0.058 0.211-0.199 


0.081-0.070 0,198-0.186 


[= | = | 
HEX NUT HEX NUT FLANGE 


PS a 
ies eS 
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Built For The Long Run. 


esigned for a long day. That’s the full line of custom-designed communications 
consoles from STS, Inc. 


Wrapped around a tough, welded tubular steel frame is an exterior of high-quality laminates 
and natural hardwood trim that creates a pleasant work environment. But it's the ergonom- 
ic design that delivers the comfort and efficiency your people appreciate during a long day 
— or night — on the job. 

See how durable construction and thoughtful design come together in communications fur- 
niture from STS, Inc. Call 800-879-1787 today! 


Swe. 


Skaggs Telecommunications Service, Inc 


5290 South Main ¢ Murray, Utah 84107 © 801-261-4400 © Fax: 801-261-1580 


See us at the International Wireless Conference - Booth No, 4090 
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Photo 1, If properly designed and sealed at the cable connection, both 
type N and 7/16 DIN connectors can be used outdoors because they use 
interface gaskets. The 7/16 DIN male connector Is less likely to loosen 
over time because of environmental stresses and vibration. 


geometry is not defined by either interface 
standard, the 7/16 DIN interface normally 
features a high contact pressure zone at the 
end of the inner contact pin that is not 
typical of the type N interface. 


m Pin depth requirement — The tighter 


pin depth specification for the 7/16 DIN 
produces a more consistent VSWR pertor- 
mance and normally an improved VSWR 
compared to the Type N connector. The 
total tolerance range for the 7/16 DIN male 


eee 


and female is 0.011": for the type N male 
and female, the range is 0.020", As a re- 
sult, with extreme tolerances, the interface 
gup between the mating pins can vary from 
0.001" to 0.023" for the 7/16 DIN and 
0.003" to 0.053" for the type N. 

> “Environmental — If properly de- 
signed and sealed at the cable connection, 
both types of connectors can be used out- 
doors because they use interface gaskets. 
At the interface, the 7/16 DIN connector 


; Sar = 
Photo 2. It is good practice to use weatherproofing systems such as 
butyl rubber tape or, as shown above, shrink tube. 


is almost double the size of the Type N. 
The interface gasket diameter difference 
is approximately 0.875" vs. 0.438". This 
difference, combined with the larger cou- 
pling nut on the 7/16 DIN male connec- 
tor, makes it less likely that the connec- 
tion will loosen over time because of en- 
vironmental stresses and vibration. (See 
Photo | above left.) Regardless, for the 
hostile conditions that commonly occur on 
an antenna tower, it is good practice for 


SNV-4 Signal-To-Noise Voter 
The SNV-4 provides 4-channel voting as well as DSP Noise Reduction and 
DSP Voice Recognition Squelch on each channel. Other models have 


capacities from 2 to 64 channels, 


NEW!!! DDU-10 Digital Delay Unit 


Provides up to one second of precise audio delay to eliminate 
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first syllable clipping in mobile radio communications systems. 


True SNR Voting With DSP 


Features: 


@ Uses:4 independent: Digital'Signal Processors 
to-vote'the best channel 


@ Operates from 2-wire audio inputs: 


@ Measures signal-to-noise: ratio (SNR) of speech 
in input audio ofeach channel. 


@ No guard tones required for COR generation 
or for SNA measurement 


@ Offers repeater transmit contro} without 
requiring COR input signals: 


@ fransmit:Control: Option commands:the: proper 


transmitter to: follow the voted receiver 


@ Also'performs with conventional voting 
receivers 
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For more information, contact: 


BEL Ps Communications, inc. 


P.O. Box 97757, Raleigh, NC 27624-7757 
(919)790-1011 
Compuserve: 71673.1254 Internet: jos@nando.net 


FAX:(919)790-1456 


AVIO 
Motorola 2 Way-Radio 


Power Output:1 Watt 

VHF Frequency Band 
BLUE DOT (154.570 MHz) 
4 Dealer Selectable 
Channels Available 

Talk Range: 1-4 Miles 
Rechargable Battery 

10 Hr. Charging Adapter 
Removable Belt Clip 
Manufactured in the U.S.A. 
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TARY Lev 
& GLEAR 


WE'RE 
COMING 


AV11 
Motorola 2 Way-Radio 


Same Features as Model AV10, 
But is More Compact and Has an 
Audio Jack to Add Optional 
Accessories. 


AVIIC 
Matorola 2 Way-Radio 


Same Features as Model AV11, 
But Also Has CODED SQUELCH: 
to Eliminate Other “Business 
Chatter" While Unit is on Standby. 


i 


GSURLING NUT 
THREAR 
ENGAGEMENE 


Photo 3. The 7/16 DIN connector’s coupling nut has a large thread engagement, reducing the 
chance of cross-threading. A retractable coupling nut design, which is standard on most 7/16 DIN 
connectors, ensures positive conductor engagement, improving reliability. 


either connector type to use Weatherproof- 


ing systems such as butyl rubber tape or 


shrink tube. (See Photo 2 on page 70.) 
p Mating — Assembly of the 7/16 DIN 


connector to the mating connector is easier 
with less chance of cross-threading be- 
cause the larger coupling nut has a larger 
thread engagement. Furthermore, with the 


Pigienl Vulss 

rissos elie: 
544 Snawnals 
WIL we Deal 


addition of a retractable coupling nut de- 
sign, Which is standard on most 7/16 DIN 
connectors, positive conductor engage- 
ment can be ensured, improving reliabil- 
ity. (See Photo 3 to the left.) 


Summary 

With the performance improvements 
required for digital communication appli- 
cations, use of the 7/16 DIN connector is 
becoming increasingly widespread. It en- 
joys many technical advantages over the 
type N interface, Intermodulation perfor- 
mance is more stable because of its higher 
contact pressure, greater coupling torque 
and robust design. Mating of the 7/16 DIN 
is easier and more reliable and, once 
mated, it has greater resistance to environ- 
mental forces. The 7/16 DIN can be used 
at higher power levels without degrading 
connector performance. By taking advan- 
tage of the narrower frequency range and 
tighter pin depth requirement, the VSWR 
performance of the 7/16 DIN can be opti- 
mized for cellular and mobile radio appli- 
cations. The 7/16 DIN connector gives 
system engineers a technically superior, 
high-performance alternative to use when 
designing today's more challenging and 
demanding wireless systems. al, 


The world is divided into“Windows” and “DOS” People. 


and INTEL on the outside gives them a 
warm, fuzzy feeling on the inside. 
Call us for more information on GEMINI. 


“Windows” People don't care how it 
works. They just want to look at the picture 
and push the button! For them the Gemini 


has a Windows style screen and mouse 


making every task obvious. 


“DOS" people want to know how it works 
inside and out! For them seeing STANCIL 
GEMINI - FREE SOFTWARE 
UPGRADES FOR LIFE, IBM -0S/2, HP 
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STANCIL 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way ¢ Santa Ana, CA 92704 
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(714) 546-2002 © (800) 782-6245 © Fax (714) 546-2092 


For us, 
re’s no escape from this cell... 
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And we'd like you to join us. 


We’re locked into only one cell. The best! average rating. We always meet our published spec. 
We don't offer a top-of-the-line battery with a premium And, in most cases, exceed it! 

battery cell. That's because we use premium battery Other battery manufacturers may select only the high- 
cells in all the rechargeable batteries we manufacture. est performing cell in a lot they purchase and publish it 
We pay extra for our quality cells to make sure you get as their average. On paper that may look good. In the 
more charge cycles, more capacity and greater reliabili- field you're in trouble. Chances are you won't receive 

ty with every battery. the talk time or battery life you expected and paid for. 


Someone else gets the rest. Our cells give you protection. 

Cells can vary in power, impedance and perform- For us there’s no escape from quality. We guarantee 
ance. Motorola selects the most uniform, highest every battery will perform to its advertised spec. 
energy-producing cells available that have the best | g(a With us, if we say our battery will deliver 1200 

of these characteristics. We pass the highest per- ta Milliamp hours capacity (MAH), then that's what 
formers on to you in every battery we make. A you'll get... 


Here’s the key to our cell. a — So join us! Motorola is absolutely your 
Motorola measures capacity and performance best protection for optimum talk time, 
across its premium cells and publishes their i all-the-time. 


MOTOROLA 


Americas Parts Division 
1313 E, Algonquin Rd. 
Schaumburg, IL 60196 


See us at Booth 3075 IWCE Spring. 
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Selecting and servicing 
two-way radio microphones 


Selecting the right microphone depends on the environment in which the 
microphone is to be used, as well as the type of radio to be used. Tips are 
included for troubleshooting various microphone types. 


By Roald Steen 


The microphone is an important part of 
a mobile radio system. Its purpose is to 
transform the acoustic energy of sound 
waves into a corresponding alternating 
electric current. 

Several factors affect the way a micro- 
phone responds to acoustic energy. Among 
these are its frequency response and direc- 
tivity. Microphones also have a character- 
istic electrical impedance that must match 
the impedance of the radio’s microphone 
input circuit. 

pm Frequency response—The frequency 
response of most communications micro- 
phones is about 200Hz to about 3,000Hz or 
4,000Hz. Considering that the ear can hear 
sound from about SOHz to about 10,000Hz 
to 15,000Hz (depending on a person's age 
and health), the frequency response of a 
mobile radio microphone is not particularly 
good in comparison to the ear. 

Fortunately, the mobile microphone’s 
frequency range is adequate to carry virtu- 
ally all of the sound required to understand 
the spoken word. Besides, the frequency 
response of the mobile radio through which 
the sound must pass tends to be even nar- 
rower, Everything considered, the typical 
mobile microphone works fine with mo- 
bile radios, repeaters and telephone circuits 
that may connect parts of the system. 

> Directivity—Although unidirectional 
mics offer a desirable performance, omni- 
directional microphones are used and ac- 
cepted in the two-way radio industry. 

p> /mpedance—Microphones generally 
are classified as high-impedance or low- 
impedance. 


Steen is an electronics instructor and free-lance 
writer, He has worked as a two-way radio tech- 
nician, and he lives in Woodbury, MN. 


Carbon microphones and dynamic mi- 
crophones tend to come with low imped- 
ance. Condenser microphones and piezo- 
electric (ceramic) microphones tend to 
have a high impedance. The microphone 
impedance has to match the radio’s micro- 
phone input impedance. 

Some microphones have a built-in, ac- 
tive, transistonized circuit that may trans- 
form the microphone element impedance 
and amplify its output. 


Element types 

Microphone technology tends to be con- 
servative. Many microphones have 
changed little in appearance from the mi- 


Most microphone 
problems are caused by 
mechanical stress. 


crophones that were used by World War II 
aviators or tank crews, 

p> Carbon—The carbon microphone is 
perhaps the oldest microphone type cur- 
rently in use. It uses a carbon powder in- 
side the microphone element. The carbon 
powder changes resistance to current flow- 
ing through the microphone element in 
accordance with the sound waves that en- 
ter the carbon element. 

Carbon microphones are inexpensive 
and rugged, and their output signal power 
is high. These microphones are therefore 
found in many telephones and in many 
mobile radio systems. The problem with 
carbon microphones is that the micro- 
phone elements are noisy, they tend to 
distort the audio more than other micro- 


phones, and their frequency response is 
poor. 

p Dynamic—The dynamic microphone 
is another type that is widely used in the 
mobile radio industry. Its impedance is low, 
and it is rugged. In a dynamic microphone, 
a coil is attached to the microphone dia- 
phragm and suspended between the poles of 
a permanent magnet. As the diaphragm 
makes the coil move in and out of the mag- 
netic field in response to sound waves, elec- 
tric currents are induced in the coil. Dy- 
namic microphones can be made to fit into 
a variety of different directivity designs with 
a good frequency response. 

p> Magnetic—The controlled magnetic 
microphone resembles the dynamic mi- 
crophone, except that the voice coil is 
firmly mounted in the microphone hous- 
ing. One end of a magnetically permeable 
material is attached to the diaphragm, and 
the other is suspended between the poles 
of a permanent magnet. The magnetically 
permeable material moves as sound waves 
strike the diaphragm, and the amount of 
magnetism conducted to the voice coil 
changes correspondingly. The result is 
that electrical currents are induced in the 
voice coil in the same way as in a dy- 
namic microphone. This design makes the 
controlled magnetic microphone a rugged 
type with good frequency response and 
low impedance. 

& Condenser—The condenser micro- 
phone can be designed to be small, and it 
has an excellent frequency response and 
low distortion. Its high impedance may 
have to be transformed to match the mo- 
bile radio microphone input impedance. 

The condenser microphone works simi- 
larly to a variable capacitor. The dia- 
phragm is attached to one plate of the 
capacitor. When sound waves make the 
plate attached to the diaphragm move in 
an electric field created by a bias volt- 
age, an alternating current is induced in 
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WHY WAIT? 
For Motorola Radius SP10’s?? 
VHF P23RRC20F2 $148.00 ea. 
UHF P24RRC20F2 $161.00 ea. 


BRAND NEW - Carrier Squelch 
FULL | YEAR FACTORY WARRANTY 


® 
7 | ** Add PL (Private Line) for only $30.00. 
A Ra \ ees Order HLN3987 (also available sepa- 
BB ANC OTaEE ciel‘ qunevtensemnsondineil 


oT rately for retrofitting existing radios). 


Wi 
ROWISION oF 


All SP10 & other Radius mobile and portable radios and 
accessories available at similar savings. 


CALL TODAY?! 708-676-8282 
Offer good while supplies last! 


K Leavitt Communications, Inc. 


5115 Church Street Skokie, Illinois 60077-1288 
Phone: 708/676-8282 
FAX: 708/676-8744 


Circle (64) on Fast Fact Card 


DON’T PAY MORE FOR 
-—_ MOTOROLA PAGERS!!! 


BRAVO EXPRESS BRAVO PLUS 

ULTRA EXPRESS LIFESTYLE PLUS 
ENCORE 

GOLD LINE PEN RENEGADE 


ADVISOR WORD SENDER 
MEMO EXPRESS ALPHA MATE II 


CALL TODAY'!! 708-676-8282 
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Leavitt Communications, Inc. 


5115 Church Street Skokie, Illinois 60077-1288 
Phone: 708/676-8282 
FAX: 708/676-8744 
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accordance with the sound waves. 

p Electret-—An electret microphone ts 
similar to a condenser microphone, except 
that it does not need the bias voltage. 

> Piezoelectric—the piezoelectic micro- 
phone uses a diaphragm attached to piezo- 
electric material. When this material is 
stressed mechanically as sound waves move 
the diphragm, an alternating current is in- 
duced. Piezoelectric microphones, which 
are sometimes called ceramic microphones, 


Spectrum 
A New Dimension 
In Repeaters 


apt Soal Repeaters & Base Stations provide a 
lew Dimension in ‘on the air’ performance that 
lasts — year after year, even under the worst con- 
ditions. Thousands of our units have been oper- 
ating all over the world for over 20 years...with ex- 


celfent reports. 


Our friendly sales and technical team are very ac- 
commodating and happy to discuss the details of 
your system. Every customer is /mportant to us — 
you're not just a number, as you often are with our 
competitors! Give us a call or FAX today regarding 


your Repeater, Base, or RF Link needs. 
FEATURES 


Deluxe Models with Full Panel Metering & Controls 


Low Cost Basic Units 
Super Sensitive & Selective Receivers 
RX Helical Resonator Option 
Excellent Quality Audio 


Tone Panel, etc. 


Also Available: Duplexers, Cabinets, Antennas, etc. 


M 100% Duly Cycle 
Provision for: Interconnect, DTIMF Remote Control, 


have a high-impedance output. They are 
inexpensive and can be made compact, but 
mechanical vibration tends to induce noise. 


Microphone configurations 
There are a variety of microphone con- 
figurations on the market. Selecting one 
depends upon the environment in which 
the microphone is to work and the type of 
radio to be used with the microphone. 
Some microphones are designed to 


New SCR 1400 
150W Rptr./Base 


S-7R 
Low Cost 
Repeater 


VHF/UHF 
2-150 Watts 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk., Norristown, PA 19403 © (610) 631-1710 (800) 220-1710 FAX: (610) 631-5017 
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Do you have a photo you would like to see on the cover of 


Mobile Radio Technology? 


We are inter- 
ested in photo- 
graphs of facili- 
ties, installations 
or other graphic 
material relevant 

to the audience we 

serve. We welcome material from vendors, 

consultants, dealers, technicians, service- 
providers, end-users and others. 

If you have a 35mm slide, transparency 

or other piece of art that you think would be 
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worth consideration for our cover, please 
let us know. We would love to hear from 
you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you 
send your material. 


work in wet environments, and others are 
designed to work in high-noise environ- 
ments. Some modern microphones have 
dual-tone, multiple-frequency (DTMF, or 
Touch-Tone) keypads mounted on the 
housing, and some have controls that al- 
low the operator to change the radio’s fre- 
quency or to select other functions. 

Most microphone problems are caused by 
mechanical stress, The wires in the micro- 
phone cable may open or short as the wires 
are pulled and otherwise stressed during 
use. These problems are likely to occur in 
the connector and where the microphone 
cable enters the microphone housing. 

One solution to these problems is the 
modular microphone composed of a sepa- 
rate microphone and microphone cable. 
The microphone cable can be replaced 
quickly because it attaches to the micro- 
phone with a connector. This modular de- 
sign makes testing the cable and micro- 
phone fast and effective. In addition, by 
changing the cable, a microphone can 
quickly be adapted to a control head or a 
radio with a different microphone input 
connector, 

The microphone element itself is an- 
other possible cause for a malfunction. The 
carbon microphone may malfunction be- 
cause of moisture or vibration. This mal- 
function usually can be fixed quickly by 
replacing the carbon button inside the 
microphone. Sometimes. tapping the mi- 
crophone against a solid surface is enough 
to make a carbon microphone begin to 
work again. 

With a dynamic microphone, an open coil 
is one common cause for malfunctions. The 
coil can be checked with a simple continu- 
ity test. If it is open, it can be replaced with 
a new coil or microphone element. 

The microphone switch is a frequent 
source for microphone malfunctions. A 
sticky switch usually can be fixed by ap- 
plying some cleaning fluid. A worn switch 
may have to be replaced. 

Continuity checks may be used to check 
whether the microphone cable or the con- 
nector is the source of a malfunction. 

Because the microphone often is easy to 
remove, it may be one of the first things to 
check when troubleshooting a complaint 
that the radio operator cannot be heard by 
the dispatcher. Substitute a known work- 
ing microphone for the one on the radio. 
Similarly, the microphone at a dispatch 
location may be checked by substitution. 

The best performance is obtained from 
a microphone when the operator knows 
how to use it correctly. Many microphones 
work best when held a few inches from the 
mouth. Others, especially noise-canceling 
microphones, should be Kept close to the 
mouth when in use. Ah 


Rechargeable alkaline batteries 
for portable two-way radios 


New recharging technology makes alkaline batteries even more attractive as 
an alternative to nickel-cadmium batteries than before. A higher power 
density-to-weight ratio and less toxicity are among the advantages. 


Photo 1. The test voltage was monitored by a digital voltmeter, and the current by a precision Fluke 
Model 8000 milliammeter. 


Brand A 


==== Renewal (New) 
Recharge 1 
—— Recharge 2 


20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 
Sih TIME IN MINUTES 


brands of conventional alkaline batteries and the rechargeable battery tested fresh from the pack- 
age, recharged overnight in the manufacturer's charger, and then repeatedly tested after several 
discharge and charge cycles. 


By Donald E, Koehler 


Portable radio users who need a high 
power density-to-weight ratio often prefer 
alkaline batteries to nickel-cadmium 
(NiCd) batteries. 

Examples include people who have to 
carry all of their equipment with them in 
packs, on their belts or in their hands, 
Some search-and-rescue operations, law 
enforcement actions and firefighting as- 
signments may require extended use of 
portable radios where extra batteries 
would add to the burden of necessary 
equipment. 

Although alkaline batteries deliver more 
power for a given weight than NiCd bat- 
teries, some people have avoided using 
them in portable radios because the batter- 
ies could not be recharged. It costs much 
more to replace non-rechargeable alkaline 
batteries than to recharge NiCd batteries. 
Moreover, many environmentally con- 
scious people do not want to add to the 
millions of disposable batteries that end 
up in landfills every year. 


Rechargeable alkaline battery 

Based on technology it purchased from 
a Canadian company, Rayovac has per- 
fected a rechargeable alkaline battery. 

It offers a power density comparable to 
conventional alkaline batteries at a rea- 
sonable cost and with none of the quirks 
of NiCd batteries. [t even boasts several 
“green” features, such as almost no mer- 
cury content and no cadmium. 

With a shelf life that the manufacturer 
puts at five years and the ability to be 
recharged, this battery is sure to be a hit 
with environmentalists. 

The kind of battery-powered equipment 


Kochler is the owner of Communication Spe- 
cialties, Anchorage, AK. 


May 1995 Mobile Radio Technology 


17 


people have and the way they use it dif- 
fers, so to evaluate the new battery’s per- 
formance, | designed a simple test to com- 
pare different types of batteries. Although 
the test may not directly relate to any spe- 
cific piece of equipment, it allows a one- 
to-one performance test under controlled 
conditions. The test results also have the 
advantage of being easy to replicate, 


Current sink 

The battery under test, in this case a 
single AA cell, is hooked to a constant- 
current “sink.” In this test, the current 
sink is a common flashlight bulb. It 
changes resistance and draws an almost 
steady current under varying voltage con- 
ditions. As the battery drains, the voltage 
drops, but the current draw in the test cir- 
cuit remains essentially the same. The 
voltage and current in the circuit were 
monitored, and the results were recorded. 

The test voltage was monitored by a digi- 
tal voltmeter, and the current by a precision 
Fluke Mode! 8000 milliammeter. (See 
Photo | on page 77.) The resulting data 
plots are displayed in Figure | on page 77 
and Figure 2 above. Please note the overall 
curves and not the absolute values. 

“Brand A” is a composite of values ob- 


Renewal (New) 
Recharge 1 
Recharge 2 


Figure 2. Current vs. time for the “Brand A” composite and the rechargeable battery. After several 
cycles, the rechargeable battery's test results remained essentially the same. The only anomaly in 
the series happened during the test following the first recharge, when a current spike showed 


about an hour into the test. 


tained from several tests of two brands of 
conventional alkaline batteries. The re- 
chargeable battery was tested fresh from the 
package, recharged overnight in the 
manufacturer's charger, and then repeat- 


edly tested after several discharge and 
charge cycles. 

After several cycles, the rechargeable 
battery's lest results remained essentially 
the same. The only anomaly in the series 


There's more than one reason why 
MODUCOM Dispatch Consoles are First Choice 


Only the Ultra-Com PRO communications workstation 
lets you design screens for your specific requirements, 
with no changes to software in the common electronics. 
* Exclusive “‘Screenmaker’’ feature lets user design screen’s operational 
requirements @ Exclusive ““Customizer’’ feature allows more programmability 
© Free software upgrades ® Intel 486 operator-interface (Pentium PC optional) 
© Hardware upgrade without firmware changes © Moducom system design 
and specification assistance © Support when you need it 

They’re talking about us... 


C] “For real value, high tech and support, we found that Moducom 
was hard to beat.” 
Steve Mees, V.P. Systems Integration, SCC Communications, tne. 


L) ‘Modular Communications proved to us that they have the real 
handle on state-of-the-art.” 
Bill Smith, Dir. of Communications, Wyoming Highway Patrol 


(] **We have a number of Ultra~Com PRO touchscreen consoles and 
they have proven to be extremely reliable.” 
Mike Slavick, Communications Div., Larimer County, CO 


Call, write or fax for our Ultra-Com PRO literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 

(818) 764-1333 © FAX: (818) 764-1992 

Texas Office: 211 King Nicholas, Scroggins, TX 75480" 

(903) 860-3660 » FAX: (903) 860-3658 
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happened during the test following the 
first recharge, when a current spike 
showed about an hour into the test. It 
never occurred again. The data sets are 
otherwise unremarkable. 


Battery performance 

Table | below shows some common 
electronics equipment and the amount of 
current they use. You may infer battery 
performance in that equipment by compar- 
ing current draw to test results. In other 
words, the rechargeable battery produces 


significant amounts of current (210mA) 
even after more than 2.5 hours of steady 
draw. 


A member of Rayovac’s technical staff 


suggested 1.0V is a good benchmark for 
removing the battery from service to be- 
gin recharging. Even so, the battery can 
be completely discharged without dam- 
age. I drained one cell until no voltage 
was indicated, and then recharged it over- 
night. After charging, the battery voltage 
reached 1.61V. Such a complete discharge 
is not recommended, but at least if it hap- 


Table 1- Some common electronic equipment types and the amount of current they use, 


VOLTAGE CURRENT DRAW 


EQUIPMENT 
SG-789 
shortwave recelver 
$2002 
shortwave receiver 
IC-2AT 
VHF FM transceiver 
P-38 
wideband scanner 


MDC-890 


4 MB Dynamic RAM 


486 SLC/33 MHz CPU 


White Phosphor 7” CRT 
MS DOS™/MDT Emulation 


ElectroCom Communication Systems 


Tel (310) 946-9493 Fax (310)946-7483 © 10400 Pioneer Blvd, Bldg E-2 * Santa Fe Springs, CA 90670 


CONDITIONS 
w/o headphones 
w/ headphones 
w/o headphones 
wi headphones 


ON THE ROAD, YOU CAN DEPEND ON ELECTROCom 
FOR INSTANT, ACCURATE COMMUNICATIONS! 


DATA! 


Fast 
Accurate 
Dependable 


DESIGN! 
Airbag Compatible 
Compact/Rugged 


Turnkey 
Systems 
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pens occasionally. it will not ruin the 
battery. Discharging a NiCd cell that way 
may ruin it. 


Observations 

Rechargeable alkaline batteries exhibit 
the same performance curve as conventional] 
alkaline cells, although their absolute val- 
ues are somewhat lower. Their performance 
clearly exceeds NiCd cells in the same 
working environment. 

The failings of NiCd cells have been 
amply documented. such as the rapid drop- 
off of current vs. voltage and the dreaded 
memory effect that seems to depress cell 
voltage or charging capacily. Neither fail- 
ing affects the rechargeable alkaline cell. 

The shelf life is defined as the time re- 
quired for a new, unused battery's charge 
to drop to 85% of a full charge. The manu- 
facturer claims the shelf life exceeds five 
years, and I have every reason to believe it, 

Even after repeated charges, the battery 
provided power for my portable equipment. 
How many times can it be recharged? As 
with NiCd batteries, it depends on how you 
use the cell. Twenty-five to 100 charges 
would be a reasonable expectation. 

To recharge the batteries, you nuist use 
the manufacturer's recharger. One model 


MDT-870 


Data Terminal 
Folded Optics Display 
Dedicated Status Keys 
AVL, Magstripe, HUD XFace 


& 
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is «a compact, four-cell version for AAA 
and AA cells. (See Photo 2 to the right.) A 
second eight-cell “family” station handles 
cell sizes from AAA to D. 

Both chargers use 117Vac and charge 
the cells with a proprictary pulse-current 
circuit. No provision has been made yet 
for a 12Vde charging adapter, A 200W 
inverter to drive the chargers would suf- 
fice for remote operational needs until the 
manufacturer produces a |2Vde vehicle 
charger, 

CAUTION: If your equipment is configured 
to charge tts batteries when connected to 
external adc or dc power, remove the 
rechargeable aikaline batteries before you 
connect the equipment to external power, ff 
the batteries need recharging, charge them 
in the battery manufacturer's charger. 
This precaution will save both the cells 
and your equipment. 

Bottom line 
The battery pays for itself after the sec- 


ond recharge. Or, al prices in Anchorage. photo 2. To recharge the batteries, you must use the manufacturer's recharger. Here, the author’s 
AK, with merely 25 charges or more, I son, Robert, loads batteries into a compact, four-cell recharger for AAA and AA cells. 


save more than $20 per cell. As a bonus, 

using rechargeable alkalines means fewer the landfill, it contains much less hazard- — in remote locations will find the recharge- 
batteries are discarded as waste, and when — ous material than a NiCd battery. able alkaline battery an economical way to 
a rechargeable alkaline battery does reach Users of portable equipment and people — power their equipment. 
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7-16 RF COAXIAL CONNECTORS 


Hundreds of Styles Available 
Call 1-800-COAX-TRU 


* PROGRAMMABLE FOR GREATER FLEXIBILITY 
* MONITOR FOR FIRE APPLICATIONS 
* 2 CHANNEL FOR CONVENIENCE 
* 3 YEAR WARRANTY FOR RELIABILITY 


SHINWA Communications of America Inc. 
P.O. Box 26407 « Oklahoma City, Oklahoma 73126 
1-800-627-4722 + FAX: 1-800-759-1722 » CANADA 604-876-0006 
SHINWA Tsushinki Co., Ltd. (03) 3313-1211 
12-2 Hamadayama 4-Chrome + Suginamiku Tokyo, Japan 
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‘It pays to be well connected,” 
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Technically speaking 


(continued from page 8) 

fairly simple procedure approximates the 
ambient noise level. First. the “bench” 
sensitivity of the receiver used at the site 
should be measured. For example, suppose 
the sensitivity of a receiver is checked and 
found to be 0.25y.V for 12dB sinap. 

To determine the “site” sensitivity, use 
the sctup in Figure | on page 8. The setup 
uses two type UHF tees and a type UHF 
barrel coupling. One of the UHF tees is an 
off-the-shelf connector. However, the 
other tee, an “iso-tee,” is a homemade 
device used to sample a signal for feeding 
the input of sensitive instruments. The iso- 
tee is made from a regular tee connector 
by removing the center pin of the connec- 
tor, cutting it short off and reinserting it 
into the tee connector. The center pin can 
be reinserted by sawing a small slot in the 
end to accept the head of a screwdriver, 

The loss or “isolation” caused by the 
iso-tee in Figure | may be 30dB, 40dB or 
SOdB. It is not important exactly how 
much isolation is provided as long as the 
isolation prevents the signal generator 
from Joading the transmission line con- 
nected to the receiver input. The 50Q load 
at the regular tee connector properly ter- 
minates the signal generator. Padding can 
be used between the signal generator and 
the regular tee to further improve imped- 
ance matching. 

If the 50Q Joad is not used at the regu- 
lar tee connector, it is possible that a 
quarter-wavelength of line between the 
signal generator and the tee connector 
could reflect a short circuit at the output 
of the signal generator, The 502. load pre- 
vents the line length from adversely af- 
fecting the signal generator output. 

With the setup shown in Figure I, the 
first step is to connect the load termination 
resistor to the iso-tee and to increase the 
signal generator level to produce 12dB 
SINAD at the receiver output. As usual, the 
generator is set to a deviation of +3kHz by 
a 1kHz modulating tone. The signal genera- 
tor output level is noted at this point. 

Disconnect the load termination from 
the iso-tce and connect the antenna. The 
noise from the antenna should degrade 
the 12dB sINAD reading. Increase the sig- 
nal generator output level until the SINAD 
meter again indicates 12dB sinab, Note 
the signal generator output level. The dif- 
ference between this generator output 
level and the previously noted level is the 
amount of degradation the site noise is 
causing to the system sensitivity. 

For example, if the difference in signal 
generator levels is 3dB, the site noise is 
causing a 3dB degradation to the system 
sensitivity, If the bench sensitivity was 
0.25V, then the system sensitivity is 


3dB worse. To determine the effective 
sensitivity in microvolts, refer to the 
graph in Figure 5 on page 85. As shown 
on the graph, 0.25, is equivalent to 
-119dBm. Add the 3dB degradation to 
~119dBm to get -116dBm. This level is 
equivalent to a little more than 0,35p,V as 
shown on the graph. Technically speak- 
ing, the amount of transmission line loss 
should be included to get the total system 
sensitivity. Thus, if you get 3dB degrada- 


tion from the measurement and the trans- 
mission line loss is 2dB, then the total 
system degradation is 3dB + 2dB = SdB. 


Attenuation yersus site noise 

When the effective site sensitivity test is 
performed, at least 3dB difference is nor- 
mally seen when changing between the 
antenna and load termination, Otherwise, 
line loss is probably reducing system sen- 
sitivity. When high site noise is present, 
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where: 
dBm = signal level in decibels referenced to 1 milliwatt in 500, 
dBW = signal level in decibels referenced to | watt in 500, 


E = voltage level across 509 in microvolts. 


the line attenuation does not adversely af- 
fect “system” sensitivity unless the line 
attenuation reduces the site noise (from the 
antenna) to a level within 3dB or 4dB of 
the receiver input noise. This is an impor- 
tant point to remember. 


Case in point 

To measure the effects of attenuation in 
the presence of high site noise, the follow- 
ing procedure was followed. The noise in 
this particular case was very high and was 
caused by “hardware” noise from a power 
line near the receiving antenna. At times, 
the noise was very severe and at other mes, 
hardly noticeable. It seemed worse on dry, 
low-humidity, days. The receiver was oper- 
ating on the VHF highband at 159MHz. 

The bench sensitivity of the receiver was 
measured and found to be 0.25uV or 
~119dBm. Formula 1 in the box to the left 
can be used to convert microvolts to dBm, 
and Formula 5 can be used to convert dBm 
to microvolts. Next, using the setup in 
Figure 2 on page 8, the signal generator 
output was adjusted to produce 12dB 
SINAD at the receiver output. The attenua- 
tor shown between the iso-tee and the re- 
ceiver input is a step attenuator and was 
initially set to zero attenuation (except for 
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the small insertion loss). The signal gen- 
erator level required to produce 12dB 
SINAD was —70dBm. 

Next, as shown in Figure 3 on page &, 
the 50Q termination was remoyed from 
the iso-tee, and the antenna was con- 
nected. Again, the signal generator level 
was adjusted to produce 12dB siNap at 
the receiver output. The generator output 
level at this point was -52dBm. Thus, the 
noise from the antenna was degrading the 
system sensitivity by a whopping I8dB! 
Now the object was to learn how much 
attenuation could be inserted (by the step 
attenuator) before the 12dB sINAD reading 
was degraded. 

First, 10dB attenuation was switched in 
with no noticeable effect on the SINAD read- 
ing. Next, 3dB more attenuation was 
switched in without noticeably affecting 
the SINAD reading. The attenuation was 
now 13dB. An additional 2dB of attenua- 
tion was inserted with only the slightest 
degradation to the 12dB SINAD reading. The 
attenuation was now 15dB. Next. inserting 
1dB more attenuation (for a total of 16dB 
attenuation) caused a significant reduction 
(more than 2dB) to the SINAD reading. 

Thus, as long as the attenuation was 3dB 
or 4dB less than the measured degradation 
caused by the noise from the antenna, there 
was little or no effect on the system sen- 
sitivity. What this means is that, as far as 
system sensitivity goes, the line loss or 
other losses placed on the line could be as 
much as 14dB without degrading the sys- 
tem sensitivity. This is in addition to the 
line loss already present. 

If the line loss or other attenuation be- 
tween the tso-tee and the antenna were 
very high (say 25dB), the test just con- 
ducted would have shown no degradation 
to the system sensitivity with the antenna 
connected vs. having the load termination 
connected. This would be the result be- 
cause the large line loss would have re- 
duced the noise level from the antenna to 
a very small level at the receiver input. 

With the severe noise from the power 
line present, the system sensitivity was 
reduced from 0.25,V to just under 2pV. 
This level is shown in the graph in Figure 
4 on page 84. Here, 0.25.V is converted 
to -119dBm as shown. Next, 18dB is 
added to the -119dBm figure to get 
—l101dBm. Then the -101dBm signal level 
is converted to about 24.V on the graph as 
shown, 


Absence of power line noise 

When the power line noise went away, 
additional measurements were made to 
determine the system sensitivity in its ab- 
sence. The same setup used previously, 
Figures 2 and 3, were used again. 


New wUnique Cable 
Grounding Kit Series 


Uni-Kit 2 Series 
» Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
> Lower resistance (less than half others) 
> Lower inductance (almost half others) 
> Vibration and wind tested 
> Quick nut driver installation 


>» Adjustable strap to cable angle 
» Four models for no dissimilar connections 


Uni-Kit 2CT Uni-Kit 2CC Uni-Kit 2TT Uni-Kit 2TC 
Copper coax Copper coax Tinned coax* —‘ Tinned coax* 
to Tower to Copper to Tower to Copper 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhase 


CORPORATION ° 


(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place @ P.O. Box 9000 = Minden, NV 89423-9000 


Circle (72) on Fast Fact Card 
May 1995 Mobile Radio Technology 83 


Hrs.: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 


8+ 


GE RADIOS 
AT WHOLE- 
SALE PRICES. 


Mobiles, Portables, 
Repeaters 


and Accessories 
#* Low Band, VHF, UHF, 

800 MHz, 

and GE-MARC™ 
FREE Programming 
* Warranty Repair 

Support 
We buy used 

& take 

trade-ins 

on any GE 


Authorized Disteibutor 
Matile Cammunicanans 


Two—Way Wholesale Distribution 
3512 Cavalier Dr.* Ft. Wayne, IN 46808 


Circle (73) on Fast Fact Card 


Mobile Radio Technology May 1995 


3 
a 
w 
w 
72) 
ie) 
Cc 
oO 
<= 
wo 
_ 
(2) 
> 
Le) 
c 
o 
= 


~-107 
-137 


Figure 4. Voltage levels across 502 from 0.1,,V to 100,.V can be converted to dBm or dBW by using 


this graph. 


This time, the difference between having 
the antenna connected and having the SOQ 
load termination connected was 3dB. Thus, 
the site noise in the absence of power line 
noise was very low. It was expected to be, 
because the site 1s in a rural area, and no 
other transmitters were operating at the 
same site at the ume. Switching in as little 
as 1dB attenuation on the attenuator caused 
significant degradation to the SINAD reading 
at the receiver output, 


Conclusion 
It is important to keep in mind that the 
limiting factor on system sensitivity is site 


noise level. Where site noise levels are 
very low, transmission line losses or inser- 
tion losses of cavities and other passive 
devices can degrade the system sensitivity. 
However, where site noise is fairly high, 
the small insertion losses of cavities and 
other passive devices will cause little harm 
to the system sensitivity. 

What about the transmitter? It would 
follow that if the system sensitivity is re- 
duced by 3dB or 4dB from site noise, what 
harm would be done by reducing the trans- 
mitter output level by the same amount? 
Probably very little. [t does no good to 
transmit further than we can receive, 


because this is a two-way radio system and 
not a broadcasting system. 

Remember, too, that the site noise is not 
always constant. It can vary al your receiver 
depending upon which transmitter(s) might 
be “up” at the time of the measurement. 

In running this type of test, be aware of 
possible desense caused by nearby trans- 
mitters, The isolation coupler described 
will behave differently at higher frequen- 
cies. It may be necessary to use a direc- 
tional coupler at higher frequencies to re- 
duce impedance discontinuities. 

It is good to be cautious about keeping 
line loss and other losses to a minimum, 
but be aware of the fact that sometimes the 
negative effect of losses is not quite what 
one might expect it to be. Make it a point 
to know what your site system sensitivity 
is. Better yet, record the measurement for 
future reference. By so doing, you will be 
aware of increasing noise levels at the 
transmitter site and how the noise 1s im- 
pacling your communication system. 

Although not everyone agreed on all 
points, several opinions were solicited. 
Thanks to George Weimer, Trott Commu- 
nications Group; Dr. Gregory Stone, Booz, 
Allen & Hamilton; and Jim Hendershot, 
Radio Design Group for their comments. 
If you would like to shed some light on the 
subject, you are invited to write the author 
at 204 Tanglewylde Drive, Spartanburg, 
SC 29301-2949, 
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That's all for now. ‘Til next time ... stay 
tuned! 
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The Voice of Reason 
By Robert H. Schwaninger Jr. 


The telecommunications industry is 
changing rapidly, and with those changes 
are coming chaos, confusion, realignment 
of interests and general growing pains. 
Smaller operators are being shoved off 


some of the radio spectrum, and larger 
operators are encamping on channels that 
they never used before. New technologies 
are changing information delivery systems, 
and new strategic alliances are being 
formed daily. 

Yesterday's monopoly finds itself beset 
with new and innovative competition. Lo- 
cal operators compete with regional opera- 
tors that compete with national operators 
that are buying technology from firms that 
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do business around the globe. The industry 
is experiencing the effects of horizontal 
integration, vertical integration and new 
niche marketing in every area. And with 
each new transition comes the chafe of 
change. 

From the consumer's viewpoint, some 
changes cannot happen fast enough, and 
others would be better if they never hap- 
pened. Some services cannot deliver the 
promised efficiencies that the research and 
development engineers thought possible. 
Other services cost so much that they are 
unattainable. Then there are those services 
that deliver every imaginable service as a 
bundle of goods when the consumer just 
wanted a little, plain dispatch service. 

The FCC is culling its inventory of spec- 
trum, both the older allocations and allo- 
cations that the federal government is sur- 
rendering. The agency is trying to find new 
ways lo auction each of those culled blocks 
to reduce our burgeoning federal budget 
deficit. Congress is on another deregula- 
tion kick, which always includes removing 
entry barriers to the industry while elimi- 
nating protection for existing operators. 

The effect of these forces creates con- 
flict. Cable companies battle the wireline 
operators. Personal communications ser- 
vices (PCS) will cause problems for cellu- 
lar telephone carriers. Enhanced special- 
ized mobile radio (ESMR) changes the 
market for SMR. The Personal Communi- 
cations Industry Association (PCIA) com- 
petes with the Cellular Telecommunica- 
tions Industry Association (CTIA). The 
FCC takes on the GOP. The list goes on 
and on. 

In each battle that rages, the tone and 
temper of the argument that ensues quickly 
teaches a fever pitch. Each side claims that 
the American Public will suffer if its point 
of view is not adopted. Vitriol is used time 
and again, and the purple prose gets dis- 
tributed widely. Being one of the authors 
of these many documents, I, too, have used 
my pen as a weapon in fighting for my 
clients’ interests. 

Bul, standing back from the fray of my 
most recent challenge, it appears to me 
that much of the saber-rattling and table- 
thumping is more about the aggravation of 
change and the pain of progress than any- 
thing else. No industry goes through sub- 
stantial change without protest, parades of 
lobbyists, politicking and puffery. This 
industry is similarly not immune. 

For all of the changes that are rapidly 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


emerging, I have not seen one that did not 
create additional opportunity. Even when 
an operator has been challenged in the 
marketplace for one service, the same 
change has created new opportunities for 
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additional services. Each time a large com- 
pany takes over one part of the industry or 
territory, it creates new avenues of oppor- 
tunity in its wake. 

The entrepreneurial spirit of this indus- 
try is incredible and indefati- 
gable. It rebounds and emerges 
again and again. Each time there 
is a cry that all of the skunk 
works are about to close, another 
fifty appear and technology is 
pressed forward again. For every 
large market, a thousand niche 
markets exist and serve millions 
of customers. 

Perhaps the most amusing part 
of this ever-evolving process is 
that today’s bitter enemies be- 
come tomorrow’s cooperative 
partners. Operators that have de- 
clared a pox upon another 
carrier’s house find themselves 
entering into agreements to coop- 
erate and mutually benefit through 
the efforts of that previously 
cursed carmier. In fact, I have ac- 
tual evidence that Congress and 
the FCC sometimes agree! 

The lesson to be learned is that 
no matter what is said or written, 


it all is usually blown away by the winds 
of change. Intelligent businessmen realize 
that after each battle, the slate is cleaned 
and we begin again, taking up the next 
cause and choosing a new set of allies and 
enemies. Often too much is made of the 
rhetoric of battle and not enough time is 
spent on the reality of the marketplace— 
that change is inevitable and that the smart 
operator is the one that anticipates and 
takes advantage of change. 

Finally, one piece of sage advice. Be- 
cause the battles are often fought within 
legal forums, we lawyers (aka “hired 
guns’) are often at the front of each fight. 
Never confuse the lawyer with his or her 
client. I am pretty sure that F, Lee Bailey 
does not own a white Bronco. Remember, 
the lawyer does not say or do anything 
unless the client is being served. In most 
cases, when the dust clears, the attorneys 
can be found sharing a friendly drink at 
their local watering hole, talking about 
how they will be cooperating on the next 
issue. In fact, if ] run into any of my wor- 
thy opponents at the next trade show, I 
will offer to buy the first round. 
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Simmonds consolidates Midland, SCL Systems, Roamer One into public-company Intek Diversified 


Simmonds Communications Ltd. (SCL), 
Toronto, announced on March 9 that it has 
signed a letter of intent to sell its commu- 
nications businesses to a public company, 
Intek Diversified, Los Angeles, in ex- 
change for 15 million shares of Intek com- 
mon stock. Intek is primarily involved in 
developing a nationwide 220MHz special- 
ized mobile radio (SMR) network. Upon 
completion of the transaction, SCL will 
own about 73% of Intek and thus retain 
control of the communications businesses. 
Based on the March 8 closing price of 
$3.50 per share of Intek stock, the transac- 
tion would be worth $52.5 million. (At our 
deadline, March 29, Intek stock was sell- 
ing for $4.00 per share.) 

The SCL businesses to be sold to Intek 
include: Midland International Corp. (Mid- 
land), Kansas City, MO; the operating as- 
sets of Midland International Ltd., 
Toronto; and the operating assets of an 
SCL division, SCL Systems, Pickering, 
Ontario, Canada. Among other things, the 
transaction gives Midland employees, cus- 
tomers and others an opportunity to invest 
in Midland as a U.S. public company. SCL 


acquired Midland in 1993 for about $10 
million, but benchmark valuations for the 
other businesses are unavailable. 
Midland is a distributor and value-added 
reseller of communications products for 
the professional land mobile radio, con- 
sumer citizens band and marine radio 
markets. Midland International Ltd. dis- 
tributes Midland products outside the 
United States. SCL Systems is a systems 
integrator for wide-area radio communica- 
tions networks. In 1994, these businesses 
had combined sales of $67 million. 
Previously, SCL and a Torrance, CA- 
based and privately held company, Roamer 
One, formed a joint venture, Simrom, to 
deploy a nationwide 220MHz specialized 
mobile radio (SMR) dispatch network us- 
ing a combination of 2,250 channels either 
managed by Roamer One or owned by its 
principals. Roamer One placed its assets 
into the joint venture, and the SCL Sys- 
tems division of SCL was given the re- 
sponsibility for designing and constructing 
the Roamer One network. Then the 
Simrom joint venture was sold to Intek in 
exchange for Intek stock. Simrom was re- 


named Roamer One, and it became an 
Intek subsidiary. After the merger, the pre- 
merger Intek shareholders owned 33% of 
Intek; pre-merger Roamer One sharehold- 
ers owned 40% of Intek: and SCL owned 
27% of Intek. 

Intek had been an injection-molded plas- 
tics equipment manufacturer with most of 
its shares owned by its management. These 
shareholders were willing to allow the 
Simrom joint venture to control the com- 
pany and to change its business to radio 
communications to increase the value of 
Intek stock—and it subsequently increased 
nearly tenfold to about $3 per share, 
Nicholas Wilson, chairman of the pre- 
merger Roamer One, was named Intek 
chairman. SCL president and chief execu- 
tive officer John G. Simmonds was named 
Intek chief executive officer. SCL chief 
operating officer Harry Dunstan was 
named Intek president. David W. Niebert, 
president of the pre-merger Roamer One, 
became president of the Intek Roamer 
One subsidiary, The 220MHz network 
gained immediate status as a public com- 
pany without the delays and uncertainties 
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associated with an initial public offering. 

Intek entered into an agreement that was 
announced Feb, 27 to sell machinery, tool- 
ing, equipment, inventory and patents re- 
lated to electro-static discharge and mate- 
rial-handling products for $2.7 million to 
InterMetro Industries, Wilkes-Barre, PA. 
These assets are owned by an Intek subsid- 
iary, Olympic Plastics. Olympic’s remain- 
ing assets are expected to be sold by mid- 
1995. Proceeds from the sale will be used 
to fund SMR network development. 

According to information released at 
Midland’s ProCom dealer meeting in 
Nassau, Bahamas, Feb. 27—March |, Mid- 
land dealers can expect increased systems 
sales support. They also have been ex- 
tended an opportunity to share in recurring 
revenues if they contract as a Roamer One 
reseller or dealer for airtime sales. 

Increased radio communications sys- 
tems sales support comes through a reor- 
ganization of SCL businesses already in 
effect at the time of the meeting, SCL 
placed the administration of North Amen- 
can sales for SCL Systems with the Mid- 
land Land Mobile Radio (LMR) division 
led by Midland sales vice president Scott 
Henderson. 

“Trunking appears to be king,” said 
SCL Systems U.S.A. sales manager Joe 
Gallelli, “but 800MHz is not for everyone. 
Conventional business persists, and while 
the delivery of ESMR services is fate, PCS 
will be even /ater.” Gallelli said that com- 
plex system features are available on con- 
ventional systems that are better-suited 
than 8O00MHz trunking for the wide-area, 
low-density radio communications typical 
of light suburban, rural and municipal gov- 
ernments and school districts. Together 
with SCL Systems. Midland plans to help 
its dealers to bid such systems. 

John Simmonds told the dealers that the 
reason SCL bought Midland 18 months 
ago was to build systems. “Where we make 
money today is on systems business,” he 
said. “Eighty percent of the contribution to 
the bottom line comes from systems busi- 
ness and high-end products.” He said deal- 
ers already are successful in selling me- 
dium-size systems, and SCL wants to help 
them to sell large systems. 

In further support of system sales, Mid- 
land plans to fill in its line of branded 
products to more fully cover the various 
components of systems, to provide mar- 
keting materials and to provide dealer 
training. 

Mark Wood, Roamer One’s national 
sales manager, told the Midland dealers 
that they can participate in mobile equip- 
ment leasing and airtime sales on the net- 
work, either as a “reseller” or as a “dealer.” 
SCL Systems and certain Midland dealers 
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Just Think Of The 


Remote Possibilities. 


On top of a 12,000 foot peak. Deep 
ina dark forest. If it’s not on the 
map, our panelized communications 
buildings (CB) and smaller Micro 
CB’s belong there. Built tough to 
handle the rough, they’re available 


in a variety of exterior finishes. 
And since they're so easy to ship, 
you can take them to any extreme. 
Give us a call at 1-800-942-4667 to 
discuss your next remote possibility. 


ELITE BUILDINGS, INC. 
Sterling. Colorado 


1-800-942-4667 
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already are helping to build the network’s 
repeater stations. 

“Resellers are expected lo have an ag- 
gressive marketing presence and technical 
skills,” Wood said. Resellers who handle 
the billing for their network customers, 
lease or sell Roamer One-branded mobile 
dispatch radios and sell airtime, earn an 
ongoing share of recurring revenue. 

For dealers who do not want to bill sub- 
scribers, Roamer One offers a dealership 


status. Roamer One sends the bills and 
shares recurring revenue for a period fol- 
lowing subscriber activation. 

Wood said that the Roamer One radios 
will be feature-rich and are expected to be 
capable of carrying data at 9,600bps. 

Among new products announced at the 
meeting, Midland introduced a VHF 
highband multimode mobile radio in ver- 
sions with 32 or 160 channels and 50W or 
110W output. [It can be programmed by 


BIG or SMALL 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 

FAX 708/924-9078 


Visit us at IWCE, Booth #2108 


It All! 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


eVIIF Low Band to 300 watts 
*VHF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
to 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 
¢ True continuous rating at 
high ambient temperatures 
¢ FCC type accepted 
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channel for either a 12.5kHz or a 25kHz 
bandwidth. The selectable bandwidth 
makes it suitable for future migration to 
narrowband channels that may result from 
FCC rule changes and for compatibility 
with 25kHz units in the meantime. 

Also at the meeting, Midland announced 
that it has discontinued its 70-1336 low- 
end mobile radio, arranging instead for it 
to be manufactured and sold by Lett Elec- 
tronics, Topeka, KS, for at least three 
years. Under the contract with Lett, the 
unit will be sold to Midland dealers with 
no change in pricing. 


E.F. Johnson acquires 
narrowband technology rights 

E.F. Johnson, Burnsville, MN, has com- 
pleted a series of agreements with 
Securicor Communications, Surrey, 
United Kingdom. E.F. Johnson has ac- 
quired a non-exclusive license to the in- 
tellectual property rights for Securicor’s 
narrowband radio communications tech- 
nology. Securicor has purchased a signifi- 
canl minority interest in E.F. Johnson. 

E.F. Johnson radio systems that are 
built on the very narrowband linear modu- 
lation technology (LM) will carry as many 
as five times more voice and data mes- 
sages than current systems. 


SpaceCom, Motorola 
announce licensing agreement 

SpaceCom Systems, Tulsa, OK, and 
Motorola's Global Paging Infrastructure 
Group, Fort Worth, TX, have announced 
a licensing agreement that will allow 
Motorola to manufacture and sell satellite 
receivers that use SpaceCom’s proprietary 
FM Cubed technology. 

FM Cubed is a digital satellite transmis- 
sion technology developed by SpaceCom 
in 199] that uses time-division multiplex- 
ing and encryption. 

The FM Cubed licensing agreement 
will allow Motorola to manufacture an 
FM Cubed satellite receiver that is a fully 
integrated, internal component of Motor- 
ola's Nucleus paging station. 


Racotek to provide services 
over Ericsson’s EDACS networks 
Racotek, Minneapolis, has signed an 
agreement with Ericsson, Lynchburg, VA, 
to provide metropolitan, statewide and 
regional wireless data and voice commu- 
nication services over Ericsson's En- 
hanced Digital Access Communications 
System (EDACS) trunked radio networks. 
Racotek will integrate its KeyWare Wire- 
less Distributed Computing environment 
to the EDACS network by the second 
quarter of 1995. 


ElectroCom provides radio system 
controllers to city of Fort Worth 

The city of Fort Worth, TX, has ex- 
tended the life of its mobile data commu- 
nications system (MDCS) while expand- 
ing its capabilities with a new radio sys- 
tem controller from ElectroCom Commu- 
nication Systems. Santa Fe Springs, CA. 

The existing MDCS operates over two 
45MHz radio channels. The city added 
three conventional 800MHz radio chan- 
nels, with each channel operating from 
transceivers installed at three sites, to 
expand the coverage area for the MDCS 
and to take advantage of the 800MHz fre- 
quency spectrum. 

The city replaced the existing radio 
controller, which supported only the 
450MHz system, with ElectroCom’s new 
Radio Data Controller, RDC-101, The unit 
can accommodate all sites and all trans- 
ceivers in the expanded network. Electro- 
Com also provided the city with its Re- 
ceived Signal Strength Indicators (RSSI) 
for each of the transceivers, 


Motorola to supply equipment 
for wireless messaging network 

Motorola’s Advanced Messaging Sys- 
tems Division (AMSD), Fort Worth, TX, 
and Destineer, a subsidiary of MTel, Jack- 
son, MS, have agreed that Motorola will 
provide Destineer with messaging equip- 
ment for the first nationwide ReFlex two- 
way wireless messaging network. 

ReFlex, a member of Motorola’s Flex 
family of high-speed transport protocols, 
is optimized for data messaging. 

The Destineer network will incorporate 
ReFlex along with a new line of Motorola- 
manufactured infrastructure equipment 
and Motorola’s Tango, the first two-way 


pager. 


Glenayre, MobileComm form 
partnership to build test system 

Glenayre Technologies, Charlotte, NC, 
and MobileComm, Jackson, MS, have 
formed a technology partnership to build 
a test system of two-way wireless mes- 
saging services. 

MobileComm, the wireless messaging 
subsidiary of BellSouth, will begin beta 
testing of new services in mid-1995 with 
Glenayre equipment, The company re- 
cently purchased a license to provide na- 
tionwide two-way messaging over a 
50kHz outward and 12.5kHz return chan- 
nel through the FCC’s auction of 
narrowband Personal Communications 
Services (PCS) spectrum. The new two- 
way services will be tested on Mobile- 
Comm’s PCS channel in Dallas. 


Glenayre Technologies, Western Multiplex to merge 


Glenayre Technologies, Charlotte, NC, 
and Western Multiplex, Belmont, CA, 
have signed a definitive agreement to 
merge the two companies. The merger 
will be effected by a tax-free exchange, 
with the allotment of 500,000 (pre-split) 
shares of Glenayre common stock to the 
shareholders and optionholders of West- 
ern Multiplex. The transaction will be ac- 
counted for as a purchase and is expected 


to close in the first quarter. 

Following the transaction, Western 
Multiplex shareholders and optionholders 
will own about 2.6% of Glenayre on a 
fully diluted basis. Western Multiplex 
will operate as the Western Multiplex 
division of Glenayre and will continue to 
market its products under its brand name 
and trademarks. Western Multiplex man- 
agement will be retained after the merger. 


Keep your pagers in shape with Matorola Pager Care,” 
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service packave or the 
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call 1-800-548-9954 
today. 
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News 


Geotek, Hughes Network Systems form strategic alliance to develop products for Geotek’s FHMA networks 


Geotek Communications, Montvale, 
NJ, and Hughes Network Systems (HNS), 
a unit of Hughes Electronics, are forming 
a strategic partnership to develop a series 
of subscriber terminals and equipment 
based on Geotek's proprietary FHMA 
technology. The first products to be avail- 
able will include a portable subscriber unit 
and a vehicle-mounted mobile handset. 


Geotek is placing an initial order for 
10,000 handsets for vehicle-mounted 
mobile units and an order for 100,000 
portable subscriber units. The vehicle- 
mounted mobile units, which will be 
based on HNS’ digital mobile design, will 
be available in the third quarter of 1995, 
and the portable subscriber units will be 
available in 1996. The value of both or- 
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Visit us at IWCE, Booth #s 8081-8083 


Circle (85) on Fast Fact Card 


92 Mobile Radio Technology May 1995 


ders is about $65 million. 

Under the terms of the agreement, HNS 
and Geotek will share equally the cost of 
developing the portable subscriber unit. 
As part of the transaction, HNS will grant 
Geotek partial vendor financing. A por- 
tion of the financing will be based on 
Geotek meeting certain performance cri- 
teria, The vendor financing will be used 
to purchase terminals and other equipment 
from HNS., 


Teknow moves to new headquarters 

TekNow has consolidated its operations 
from three locations to one with the move 
to its new corporate headquarters at 4909 
East McDowell Road, Phoenix, AZ. The 
new facility was designed and renovated 
for TekNow’s expansion requirements to 
manufacture and distribute the PhenX 
wireless messaging system. The telephone 
number is 602-266-7800. 


Magellan signs merger agreement 
with Orbital Sciences 

Magellan Systems, San Dimas, CA, 
signed a merger agreement with Orbital 
Sciences. Dulles, VA, under which 
Magellan will become an independent 
subsidiary within Orbital’s Communica- 
tions and Information Systems Group. In 
a transaction valued at about $60 million, 
Orbital will exchange about three million 
shares of its common stock for all of 
Magellan’s outstanding stock. Magellan 
will continue to do business under the 
Magellan name, will keep its employees 
and will stay in San Dimas. 

Magellan will design, manufacture and 
market hand-held data communications 
transceivers under the Magellan name for 
Orbital Science’s new ORBCOMM sys- 
tem, a wireless, two-way messaging net- 
work. When completed in 1966, ORB- 
COMM will consist of 26 low-earth-orbit 
satellites providing virtually real-time 
worldwide data communcations services 
to customers around the globe. 


AirTouch Paging to distribute 
Seiko MessageWatch 

AirTouch Paging, Dallas, has become 
the newest distributor of the Message- 
Watch from Seiko Communications of 
America, Beaverton, OR. The company 
will start with retail sales and service of 
the MessageWatch in Southern California 
and the Pacific Northwest and expects to 
add more markets as Seiko Communica- 
lions deploys its network nationwide. 
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Readers’ choice 


Of all the new products and services in the September 1994 issue, the one 
reprinted here generated the most reader requests for additional information. If 
you missed it the first time, here is your opportunity to acquire more information 
on it. Just circle the corresponding Fast Fact Card number on the card found in 


the back of this issue and mail the card to us. 


Hand-held, wide-range receiver memorizes 1,000 channel locations 


The Trident TR-1200 wide-range, hand-held receiver 
from Ace Communications receives voice broadcast fre- 
quencies from 500kHz to 1.3GHz. Its demodulation 
modes are: AM for broadcast and worldband, and for civil 
and military aviation; narrowband FM for police, fire and 
emergency transmissions; and wideband FM for radio and 
TV audio broadcasts. Desired frequencies are entered on 
the front keypad, and entries are displayed on a backlit 
LCD. The unit searches for active channels and allows the 
user to store as many as 1,000 locations in permanent 
memory. Ten search ranges can be set and entered into 
memory by the user, The 57/s"H X 2"W X 1I!/2"D unit 
comes with a built-in speaker, an earphone, a de adapter 
plug, an ac battery charger, a belt clip and a flexible 
antenna. 
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Monitor provides remote control 
for paging, cellular transmitters 


BayTech’s M3 DAC (Data Acquisition 
Controller) monitors and controls remote 
transmitters. Designed for cost-effective 
and comprehensive remote operations, the 
unit can manage multiple paging or 
cellular transmitter operations. Typical 
installations allow users to dial into re- 
mote transmilters, check equipment sta- 
tus and then hard-set the attached 
equipment. The controller can regulate 
analog and digital inputs, monitor volt- 
ages, and open and close external relays. 
The M3-DAC chassis is the base used to 
build the system, which includes an inter- 
nal modem host port, serial I/O ports and 
a control relay module. 
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Squelch your Voting System problems 
with a CT! Comparator Display 
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Comparators 


UT 


Local, Leased. or 
Dial-Up Line 


Remote Comparator Concentrator 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

© Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


LF! 1 TECHNOLOGIES, INC. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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New products 


Adapter converts Bendix/King 
| [ [ j f i | i fi COMMUNICATION portables into mobile radios 


ANTENNAS 
"ANTENNACO 


{ Pid Lil « Yagis » OnIS 


« Hemis « Patches 


- Dipole Arrays + PCS/PCN Directionals 


Modular Communications has intro- 
duced three models of Vehicular Mobile 
Adapter Chargers (VMACs) designed to 
adapt Bendix/King VHF and UHF por- 
table radios to mobile use. The base 
model features 8W of audio power, exter- 
nal speaker, microphone, installation kit 
and a quarterwave broadband antenna. It 
also provides rapid or trickle charging of 
the portable’s battery. A PTT current- 
boosting feature allows transmission even 
when the portable has a discharged bat- 
tery, The intermediate model adds a SOW 
PO Box 218 * Milford, NH 03055 * Ph (603) 673-3153 Fax (603) 673-4347 broadband RF power amplifier. The third 
model combines the 50W RF power am- 
plifier with features for emergency ve- 
hicles such as siren generator, public 
address and light bar controls, 
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You'll profit from our 
experience in Service 
Information Management 


We've got the business and 
the software experience to 
streamline service/repair 
operations. Our product, 
ServicePlus, integrates and 
manages all administrative 
and decision support 
processes throughout the 


service cycle, j 
From a single point of entry Hottest Price/ 
(Logbook), you can access Performance 


accurate customer data, 
equipment history, technicians, 


its class! 
suppliers, service contracts, ] 
inventory and dispatch. This H 7 H 
modular system uses look-up 0 ransmission nes 


ServicePlus 


Service Information System 


tables and pre-set defaults to . 
make Work Order data entry nett cate 


= cology retrieval fast system includiigs Good ideas and thousands of 
¥. SP Manager, Logbook, parts you can use right now. 


ServicePlus modules include: — Inventory Control and 
A\ PikoD int. 


« SP Manager Service Contracts. 

* Logbook (Work 
P.D. Box 128, Plymouth, Indiana 46563-0128 Call for our 
Telephone (219) 936-4221, FAX (219) 936-6796 FREER catalog. 


Orders/Invoicing) vr > | 
« Inventory Control ey 
* Service Contracts — 
* Dispatch 
« Purchase Orders ServiceWare 
* ACCPAC Plus™, Great Corporation Circle (89) on Fast Fact Card 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


Battery replacements provide 
choice of available capacities 


* Low loss 

¢ Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

¢ Excellent power 
handling & 
temperature stability 

¢ Field tunable 


Battery replacements for Yaesu, Stan- 
dard and Maxon radios have been added 
to the line offered by W&W Associates. 
Battery capacities of 7.2V at 1,400mAh 
and 7.2V at 1,800mAh are available for 
the Yaesu VX500, FNB29 series, A 9.6V 
battery at 900mAh is available as a re- 
placement for the Standard HX580, CNB- 
584A series. Battery capacities of 10.8V 
at 600mAh and 10.8V at 1,500mAh are 
available for the Maxon SP 2000 series. 
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request our data sheets 
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800-448-1666 * 315-437-3953 

FAX: 315-463-1467 


Personal communications unit 
combines information, paging 
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Warrmerers, Evemenrs, Arrewvarors & Loaps 


The Pan American Subscriber Paging 
division of Motorola has introduced the 
Inflo information receiver/pager, which 
combines alphanumeric paging with 24- 
hour information services. The operating 
protocol, licensed to Motorola by 
NewsPager Corporation of America, al- 
lows reception of as many as 20 informa- 
tion services, including UPI Headline 
News, UPI Sports, Dow Jones updates, 
and weather. The pager can be pro- 
grammed to alert the user when a spe- 
cific item from any database fits a 
user-specific interest, such as unusual 
stock activity or a sporting event score. 
The unit will trigger an audible or silent 
page alert for as many as 20 points of 
personal interest. The unit has a 120,000- 
character memory and can view four 20- 
character lines of information at a time. 
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2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 


Circle (91) on Fast Fact Card 


May 1995 Mobile Radio Technology 


95 


New products 


Sectionalized monopole reduces costs incurred in transportation, erection 


The Qwikpole monopole for antenna 
mounting from Tower Structures is 
manufactured and assembled in sections 
(o avoid extra transportation costs or 
site difficulties sometimes associated 
with one-piece monopoles. All sections 
are transportable on a standard 40-foot 
flatbed truck. The sectionalizing of the 
pole also allows the use of lighter con- 


struction cranes for erection. Transmis- 
sion lines and coaxial cables are 
mounted internally to decrease wind- 
load. weathering and vandalism. The 
design of the pole allows for direct 
embedment for fast installation and in- 
cludes a rotatable mount for adjust- 
ments in antenna positioning. 
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PRISM II Paging Systems 


TGA PRISM II paging systems are designed 
to meet the standards used by international 
telephone administrations such as: 


* El PCM telephone trunking 


¢ MFCR? telephone signaling 


* “Click detection” of decadic telephone input 


* Built-in PCM voice storage 


¢ Multi-lingual caller prompts 


* Modular expansion for city-wide or 
nation-wide operation 


* Internal ACD for operator dispatch of 
alphanumeric messages 

* Special versions of POCSAG for 
international character sets 


¢ FLEX™ for future system compatibility 


* Continuous Batch™ digital paging 
* Multiple Intel 486™ DX2/66 processors 


TGA Systems, Inc. 

Suite 150 

3100 Medlock Bridge Road 
Norcross, GA USA 30071-1429 


To learn more call: 


+1-404-441-2100 
FAX 404-449-7740 


The Imiel Inside loge is a registered trademark of Intel Corporanon FLEX is a cademark of Motorola, Inc 
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Reflectometer offers extended 
storage, direct function keying 


Designed for coaxial cables, the 1205C 
Time Domain Reflectometer from Riser- 
Bond Instruments will also test twisted 
pairs. An exclusive Super-Store feature 
provides extensive waveform storage. All 
on-screen and off-screen cable sampling 
data can be viewed at a later date at all 
gain levels. Other features include auto- 
search, automatic fault severity calcula- 
tion and independent cursors. All of the 
unil’s functions can be accessed from a 
dedicated key without the need for menu 
selection. 
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Homogenous aluminum panel design 
Virtually eliminates intermodulation 


Designed to vir- 
tually eliminate in- 
termodulation, 
CELlite directional 
panel antennas 
from Celwave are 
manufactured in 
one piece of alumi- 
num alloy, includ- 
ing dipoles and 
microstripline feed- 
ing network, then 
welded into a re- 
flector box. The all- 
aluminum assembly 
and lack of material 
discontinuity in the welding significantly 
reduces the possibility of intermodulation, 
Available for systems operating from 
824MHz to 1.990MHz and beamwidths 
from 33° to 120°, the large bandwidth of 
antennas is 20% for a VSWR of less than 
3:1. For smaller bandwidths, VSWRs of 
less than |.2:] in the transmit band and 1.3:1 
in the rest of the band can be achieved. 
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Alarm system transmits voice 
messages over two-way radio 


CES Technologies’ Crime-Link Radio 
Alert System can be wired to an existing 
alarm control panel, or it can stand alone, 
When tripped, the unit instantly transmits 
voice alarm messages over a two-way 
radio system. The system can store [wo 
field-programmable voice messages that 
can be individually tripped. Package fea- 
tures include battery backup, DTMF re- 
mote control, accessory power jack, low 
battery indicator, power supply, whip 
antenna and wall-mount enclosure, Re- 
mote control features include arm/disarm, 
system status, voice message check, re- 
mote surveillance microphone activation 
and relay activation. Radio transceiver 
packs are available in all frequency ranges 
including 800/900MHz trunked systems. 
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Disguised antenna fits requirements 
for surveillance, anonymous use 


STI-CO Indus- 
tries’ 800 series 
(XXX-S-800) dis- 
guised, cowl-mount, 
two-way antennas 
cover cellular and 
trunking frequency 
ranges from 806MHz 
to 866MHz. The 
disguised antennas 
are exact AM/FM 
antenna replace- 
ments for select 
Ford, Chrysler and 
GM _ body styles. 
Optional AM/FM 
broadcast couplers 
are available. Designed for law enforce- 
ment surveillance applications, the anten- 
nas also can be used for marked public 
safety vehicles and by users who want 
anonymity for personal mobile cellular 
phone use. The 31" masts are solid stain- 
less steel. 
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Switch allows use of multiple communication devices with one headset 


The Switchmate I] from RadioMate 
permits use of multiple communications 
by a driver without removing the headset. 
The unit allows users to switch between 
vehicle telephone and radio equipment 
hands-free by use of a footswitch. The 
Switchmate II installs on a pedestal be- 
low the radio, 
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“HOW CAN YOU TURN 
YOUR REMOTE POSSIBILITY 
INTO A CONNECTED 
SOLUTION?” 


“SOLAREX, NATURALLY.” 


To Extend Your Telecomm Network, 
Solarex Is Your Best Choice 


* Excellent source of power for 
mobile radio communications, cell 
sites, cellular repeaters, UHF/VHF, 
disaster recovery, satellite earth 
stations, microwave repeaters. 

* Ideal for extending networks to 
areas previously considered too 
remote. 

° Extremely cost-effective for system 
upgrades. 

* Installation can be accomplished 
without high tech or specialty 
personnel. 

e Exclusive 20 Year Product Warranty. 

e ISO 9001 Certified, UL, FM and 
CEC Approved. 

* Quiet, environmentally safe and 
virtually maintenance free. 


sero ste 


Courtesy: Applied Power Corp., 
Lacey, Wa. 


nF 
SOLAREX 


The Natural Source for Electricity™ 
Solarex 630 Solarex Court Frederick, MD 21701 USA 
Phone: 301-698-4200 Fax: 301-698-4201 
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New products 


Computer-aided radio system allows monitoring for taxi dispatch 


Pacific Circuit Design has developed 
an affordable computer-aided radio sys- 
tem for taxi dispatch, Using a 486DX 
66MHz PC, the dispatcher can monitor 
laxi system activity and selectively dis- 
patch taxis. A taxi logs onto the system 
by sending a two-digit number with a 
DTMF radio microphone. A complete set 


of 15 commands allows a taxi to commu- 
nicate with the dispatcher without the 
need for voice contact. Individual drivers 
and vehicles are identified at the start of 
a shift. An emergency panic button is in- 
cluded for driver problems. Taxis are listed 
by zone with or without stand reference. 
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automatic LON///Miig timer switch 


for two-way radios, cellular phones .. . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 
15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 


.». and protects your radio, too! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


Made in U.S.A. by ChargeGuard, Inc. Altoona, PA 
U.S, Patent 4.950.913 Foreign patents pending 
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TDMA digital cellular base antenna 
provides high front-to-back ratios 


Decibel Prod- 
ucts division, Allen 
Telecom Group, 
has engineered the 
Digital Dominator, 
a base station an- 
tenna, specifically 
for digital cellular 
systems. Operating 
with 13dBd gain at 
820MHz to 900MHz. 
the antenna is de- 
signed for TDMA 
systems. It provides 
broad bandwidth 
(SOMHz), — sharp 
patterns and high 
front-to-back ratios for high-density sites. 
The high-gain antenna provides a precise 
14° vertical and 70° horizontal signal pat- 
tern with a 34dB front-to-back ratio. 
Mounting options include monopole struc- 
tures or AMPS-style platforms. An option 
is also available for mechanical downtilt. 
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Technophone replacement antenna 
doesn’t interfere with portability 


Centurion Inter- 
national’s replacement 
antenna for the 
Technophone 405/415 
portable phone allows 
the user to improve re- 
ception and perfor- 
mance. Available in 
the quarter-wave ver- 
sion, the replacement’s 
compact size allows 
the phone to fil easily 
in a pocket. Two ver- 
sions are available: the 
3'/:" CXC antenna and the CXS stubby 
antenna. 
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System monitors alarms, sends 
page when one is activated 


Zetron’s model 7230 Central Alarm 
Paging System is designed for large se- 
curity applications such as power plants, 
hospitals and industrial complexes. The 
system is capable of monitoring as many 
as 450 alarm points simultaneously. 
When it senses an alarm condition, the 
system sends a user-programmable 
alphanumeric message to the appropriate 
display pagers. 
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Self-contained mic vox modules 
eliminate need for headset interface 


Laminates protect sensitive devices from local EMI/RFI interference 


Lamart’s Electroshield laminates pro- 
tect electronic devices that are sensitive 
to EMI/RFI interference. Available with 
or without a pressure-sensitive adhesive, 
the copper and aluminum foils are lami- 
nated to a high-strength polyester film 
that resists punctures and abrasion. 
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Two communications headsets from 
David Clark Company feature self- 
contained vox modules. eliminating the 
need for any other equipment to interface 
between the headset and the radio. The 
model H7245 (above left) comes with a 
noise-canceling electret throat micro- 
phone held in place with a soft, adjustable 
Velcro fabric strap. The model 17240 has 
a noise-canceling electret microphone 
mounted on a flexible boom for easy mic 
adjustment. Both headsets operate in 
noise levels to 125dB and can be worn 
with or without safety head gear. The vox 
modules are powered by a rechargeable 
NiCd battery to prevent drain on the 
radio's power supply. 
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422-Series Auto-Backup™ 


Tower-Mounted Preamplifier Systems 
For the 806-960 MHz Frequency Range 


* Auto-Backup system (US and other 
patents pending) monitors primary 
preamplifier and switches to backup 
preamplifier in case of primary failure. 


* Secondary preamplifier is normally 
off-line and isolated from events 
that would destroy both amplifiers 
in competitive parallel-connected, 
"redundant" systems. 


High-selectivity, six- to ten-section 
combline preselectors for trunking, 
AMPS and GSM bands in 5, 10, 12.5, 
15, 18 and 25 MHz bandwidths. 


- Multiple power supplies with auto- 
Mode! 422-86A-07-18-117 matic battery backup for maximum 


Auto-Backup Tower-Mounted iabihi 
Preamplifier System system reliability. 


Mobile data hardware peripherals 
expand information capabililites 


¢ Ground-level contro! panel 
provides positive diagnostic 
and power backup capabilities 
via a separate DC cable. 


* High-performance bipolar 
preamplifiers feature low 
noise figure and high output 
intercept point. 


Dinet has created several hardware pe- High-performance receiver 


tipheral options for its Data Mate series 
of mobile data terminals. The peripherals 
are available for all standard or custom- 
ized models. New devices include a built- 
in GPS receiver for AVL; a 40-column 
plain paper serial printer; an &0-column 
thermal serial printer; a remotely mounted 
4 X 40 (160 character) LCD: a magnetic 
credit card swipe reader: and a barcode 
reader in card swipe or pen wand models. 
Also available is an expanded serial card 
option that makes three additional serial 
ports available for peripheral equipment. 
Circle (416) on Fast Fact Card 


Circle (88) on Fast Fact Card 


multicoupler output amplifiers 
have a third-order output inter- 
cept point of +43 dBm to 
assure a large dynamic range. 


Auto-Backup... 
The no-compromise receiving 
system for today's world. 


ee ee 


Model 42-86A-42-24-117 
24-Channel Receiver Multicoupler with 
422-Series Auto-Backup Control 
Panel and RF Test Panel 


TX RX SYSTEMS INC. 


MULTICOUPLERS - SIGNAL BOOSTERS 
DUPLEXERS - CAVITY FILTERS - RF SYSTEM PRODUCTS 


8625 Industrial Parkway - Angola; New York 14006 
Telehone (716) 549-4700 - Fax (716) 549-4772 
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New products 


Small numeric pager is available in both POCSAG, Flex formats 


The MessageMaker Exec numeric 
pager from NEC America is the first re- 
lease of a new MessageMaker series. 
Measuring only 2.5" X 1.81" * 0.79" and 
weighing just 2.19 ounces, the pager is 
the smallest ever offered by NEC. Avail- 
able in both POCSAG and Flex formats, 


the pager features two-button operation, 
16-message storage. selectable alerts, 
baud programmability by carriers and a 
reminder alert, Other features include se- 
lective message deletion, clock and time 
slump. 
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New Models 


manufacturer’s models. 


Models Available: 
4.5 amp| 7 amp 


3 amp 


» 10 amp 


I2amp | 15 amp 


30amp | 40 amp 


e 120/220/240 volt configurations, 
including rackmount models 

e Crowbar overvoltage protection 
and foldback automatic overcurrent 
protection 

e Complete isolation from noise on 

incoming AC power 


20 amp [25 amp 


SOamp | 60 amp 


May 1995 


Tripp Lite DC Power Supplies 
Profits. 


Fully expanded line of DC Power Supplies 
Now Tripp Lite’s line of DC power supplies cover the full range 

of amperages, including the popular 12 and 20 amp radios. For 

dealers, Tripp Lite provides outstanding customer service before 
and after the sale. Best of all, Tripp Lite DC Power Supplies earn 
you $1.16 more profit per amp per model than the leading 


_— wane 
TRIPP LITE 
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Call for Details 
(312) 755-8741 
Dept. PR1 


THE POWER PEOPLE 


500 N. Orleans. Chicago IL 60610 
Tel: (312) 755-8741 - Fax: (312) 644-6505 
Faxback: (312) 755-5420 


Fire-retardant, plenum-rated cable 
has several sizes for in-building use 


Andrew has ex- 
panded its line of 
plenum-rated 
Heliax coaxial 
cables with the ad- 
dition of — '/4-inch 
and '/2-inch sizes. 
These additions ex- 
pand the company’s 
selection to include 
sizes ranging from 
fs-inch to 15/s- 
inch. The cables are 
designed for appli- 
cations where fire codes mandate plenum- 
rated fire retardant cables. Applications 
include cellular extension, low-power 
trunking, wireless PBX and in-building 
communications systems. 
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Redesign for 220MHz amplifiers 
reduces rack space requirements 


Uniden America has designed a 125W 
linear amplifier package for 220MHz 
that requires only 14 inches of rack 
space. The five new modular amplifiers 
plug into a vertical package. A custom 
combo D cable combines multiple 
coaxial and de control lines into one con- 
nector for quick installation. The pack- 
age includes Uniden’s Cartesian 
feedback circuit. 
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Mobile mount design incorporates 
composite materials for strength 


PanaVise Prod- 
ucts’ Slimline 2000 
mobile communica- 
tions mounts are 
made of fiber-rein- 
forced composite 
material that de- 
creases unil cost 
und increases dura- 
bility and gripping 
strength. The 
mounting kit in- 
cludes mounting 
plate, shaft, foot 
and universal joints 
for 210° of pivot and 360° of swivel. The 
mount also comes with an NEC/AMPS- 
compatible mounting plate with set-screw 
or knob adjustment. Rises of 6" or 9" are 
available. 
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Vehicle tracking unit supports 
fleet management AVL system 


The Geo-Trac vehicle tracking unit 
(VTU) from Auto-Trac has a 10-channel 
GPS receiver. Geo-Trac is one of three 
components of a fleet AVL system that 
allows tracking of fleet vehicles on com- 
puterized maps. Six programmable RS- 
232 ports support peripheral devices such 
as mobile data terminals, automated stop 
announcements, signing systems. smart 
card readers, dead-reckoning navigational 
aids and a route download source. The 
seventh port is a J1708 that meets transit 
industry standards. Geo-Trac can trans- 
mit information to the dispatcher via ra- 
dio modem in one of four modes: TDMA, 
fast polling, on-request or by-exception. 

Circle (422) on Fast Fact Card 


Lightning protectors’ sampler ports 
allow ‘on-air’ testing for VSWR 


PolyPhaser’s IS-CSSOHN and IS- 
PSSOHN high-power, multichannel light- 
ning protectors are designed with a 
sampler port and are used for combined 
transmit/receive applications = al 
800MHz-980MHz. The sampler port's 
BNC connector allows the port to be used 
for “on-air” relative spectrum analysis, 
time domain reflectometry testing for 
VSWR, power monitoring, RF sweeps, 
local and remote lightning strike counting 
and protector testing. The protectors have 
center pin de blocking and as much as 
60dB more attenuation of lightning fre- 
quencies than quarterwave devices, This 
ensures that no center pin surge current 
flows to protected equipment. 
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Durable scanning portable radios feature ‘per-channel’ programming 


Maxon America has introduced a SP- 
2000 series scanning hand portable with 
enhanced scanning software including pri- 
ority channel scan and look-back channel 
capabilities. “Per-channel” programming 
of CTCSS and DCS tone signaling is pro- 
vided for customization. The radios meet 
MIL-STD 810 D&E specifications for 
ruggedness and harsh environment. The 


top-mounted control deck features a hi/lo 
TX power switch, a tricolor LED to iden- 
tify radio status and a locking 6-pin ac- 
cessory connector, Options include 
600mAh or 1,200mAh slide-on batteries, 
DTMF keypad, speaker/microphone and 
a mini-vox headset and control unit for 
hands-free operation. 
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The APCO Conference and Exposition is the world's largest gathering of public safety 
communications professionals including: 


9-1-1 Centers 

Fire Departments 

Public Safety Departments 
Forestry 

Military 

Technical & Repair 
Consultants 


61st APCO Conference & Exposition 
August 13 - 17, 1995 
COBO Conference/Exhibition Center 
Detroit, Michigan 


Law Enforcement Agencies 
Emergency Medical Services 
Transportation Agencies & Facilities 
Colleges and Universities 
Manufacturers 

Engineers 

Many, many others 


The 61st APCO Conference & Exposition offers the attendee: 
*An opportunity to explore the many facets of public safety telecommunications. 
Exhibits of more than 250 companies displaying state-of-the-art communications 
equipment, products and services 
*Extensive educational opportunities through seminars addressing areas 
including Management & Planning, Telecommunicator Training, 9-1-1, 
Information Systems and Technology 


*Extensive networking and learning opportunities 
* Training classes designed to provide classroom presentation 


methods, training strategies, alternative training methods 


and other topics 


No matter your involvement in the public safety community, you will benefit from 
Communications In Motion, the 61st APCO Conference and Exposition. 


Communications in Motion 


For Exhibit and attendee information call 800/949-2726 for 
Keri Burns-Molyneaux, ext. 226 or Pat Daniels, ext. 249 


APCO is in accordance with ADA requirements and will provide reasonable accommodations for full 
conference participants upon notification, Please consult the registration form in the attendee package. 
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New products 


Transceiver components nest inside high noise-attenuating earmuff 


Ceotronics’ TC 
917 UHF wireless 
transceiver head- 
set is designed for 
industrial commu- 
nication applica- 
lions or any other 
environment where 
hearing protection 


must be worn, The TC 917 is fully 
encapsulated in a high noise-attenuat- 
ing earmuff with a 25dB ANSI noise- 
reduction rating. Features include 10 
synthesized channels with selector, inte- 
grated vox function with PTT toggle switch 
and a noise-canceling electret microphone 
on a flex boom. 
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Modules, software package provide remote monitoring alternative 


Andrew’s SMART (System Monitor- 
ing and Remote Tuning) system provides 
remote monitoring and control of com- 
munications equipment. Applications in- 
clude monitoring amplifiers and 
repeaters. The system consists of a sentry 
module in each monitored device and a 
PC control software package that runs 
under Microsoft Windows, The sentry 
modules communicate by landline with the 
controlling PC. Each module can monitor 
16 digital and eight analog inputs and can 


drive eight digital and four analog outputs. 
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Booster antenna improves access, compensates for cable signal loss 


es 


Combining a radio frequency amplifier 
with a Thru Glass antenna. the Cellular 
Booster Antenna from ORA Electronics 
is designed to compensate for cables loss, 
improve call quality and improve cellular 
system access for cellular mobile phones. 
The antenna can be connected to vehicu- 
lar cradles and hands-free kits. 
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The ULTIMATE 
nosoor.srnosor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH’s cases 


for two-way radio equipment. 


LEATHERSMITH’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvania craftsmen, 


Rich, full-gralned 
leather cases for 


the latest models 
In stock now! 


LEATHERSMITH'’s cases feature durable, rust- 
proof nickie-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models in 


pollshed steel and sturdy molded nyion. 


Your cholce of covers Is Included in our low,low 


prices. 
“Delivered on time ALL the time!’’ 


Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


417 Frystown Rd. 
Myerstown, PA 17067 
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Test set simulates GPS signals 
for verification of installations 


The GPS-101 Satellite Simulator from 
IFR Systems is a portable, lightweight, 
battery-operated test set that uses a con- 
trolled signal for verification of GPS sys- 
tem installations. The test set can be used 
on the bench to troubleshoot, maintain 
and verify receiver operation. RF levels 
and Doppler shift of GPS satellites both 
can be simulated. The operator can use 
NAVY data preprogrammed into the unit or 
upload user-defined data via an RS-232C 
port. An antenna/coupler accessory Is sup- 
plied with each unit. 
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Field-programmable pager prints 
copies of alphanumeric messages 


Falcon Direct’s Scribe Printing Pager 
is a VHF field-programmable pager ca- 
pable of reading and printing as many 
as 100 individual page messages. or 
when desirable. the Scribe can print all 
paging activity. Designed specifically 
for alphanumeric paging systems using 
standard POCSAG or RPC! formats, the 
Scribe can be connected to any printer 
with either a serial or parallel port in- 
put. Output also can be transferred di- 
rectly to a PC, 
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Catalog covers 80 new measurement products 
A 596-page, soft-cover measurement products catalog con- 
tains 900 products. It’s new product section presents a synopsis 
of Tektronix’s business focus and features a variety of new 
form-factor measurement solutions. Indexes in the catalog list 
products by name and by function. 
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Application guide includes tower lighting controls 

A 16-page tower and obstruction lighting controls application 
guide from SSAC has been expanded to include lamp outage 
and beacon flasher monitoring relays. A selection guide cross- 
references products and applications. Included are controls for 
beacon flashing, synchronous flashing of beacons, dusk-to-dawn 
operation, lamp outage and failed flasher alarm modules and 
three-phase voltage monitors. 
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Buyers’ guide features more than 12,000 products 

An 850-page buyers’ guide from Tessco features more than 
12,000 products from 170 manufacturers, including full product 
descriptions, warranty and shipping information and complete 
item pricing. Tabbed sections include infrastructure, mobile and 
portable accessories, antennas, bench equipment and test and 
measurement equipment. 
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icro Talk 


World’s Smallest Two-Way Radio 


5 POWERFUL WATTS 
10 CHANNELS 


LIFETIME 
WARRANTY 


* 10 Synthesized 
Channels 
y « TX/RX Signal Strength 
y ° Low Battery Alert 
7 e Adjustable Power Levels 
y © Field Programmable 
y © Liquid Crystal Display 
’ @ Built-in CTCSS/Private Line 
e 5 Free Accessories 


Advanced Videotech Corporation 
1840 County Line Rd. ¢ Huntingdon Valley, PA 19006 
800-233-0013 ©.215-322-4600 © FAX: 215-322-2812 


Visit us at IWCE, Booth #6109. Circle (92) on Fast Fact Card 


Introducing 
the BMAF Series 


“ MAXRAD 


Glass Mount 
Antennas 


Setting the Pace 


The Benchmark of Quality 


MAXRAD * 4350 Chondler Drive * Hanover Park, IL 60103 « USA 
Order: (800) 323-9122 « Fax: (708) 372-8077 * Phone: (708) 372-6800 
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Your Communications 
Solution for 


CELWAVE 


Base Station Antennas, Cavities, Duplexers, Filters, 
Multicouplers, Combiners and System Components 


e Local Inventory 
« Lower Shipping Costs 
e Site Expansions, Both Tx & Rx 
° Tune Filter Products, New & Used 
e Technical Engineering with Hotline 
« Celwave’s Largest Supplier in the West 
e Talley Will Stage Your System for On Time Delivery 


800-949-7079 


Talley 


COMMUNICATIONS 


Los Angeles « Phoenix « San Diego « San Francisco 
International: 310-949-7005 
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‘PHOTOCOMM, INC. 


PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 
REMOTE ELECTRICAL ENERGY NEEDS. LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION. 303-988-8208 


34 KYOCERA 800-223-9580 


FAX (303) 988-9581 
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Changes at Transcrypt International, Lincoln, NE: 

Dan Allen exits Northern Telecom, Dallas, as senior man- 
ager of network consulting to join Transcrypt as vice president 
of marketing. 

Louis Kull departs Ericsson, Lynchburg, VA, as major ac- 
counts manager based in Omaha, NE, to become data products 
manager at Transcrypt. 

Jennifer Bohling, international inside sales manager, ad- 
vances to domestic sales state and local government manager. 


Marvin Druskoff departs Global/Government Communi- 
cations Marketing, Fullbrook, CA, as president to join DX 
Radio Systems, Los Angeles, as marketing manager. 


James D. Mack, sales manager at Sabre Communica- 
tions, Sioux City, IA, advances to vice president. 


Roger Diamond leaves Communications Associates, Joliet, 


IL, as major accounts representative to join the sales staff of 
Electronic Products, Hartland, WI. 


James R. Koehn leaves Tektronix, Beaverton, OR, as vice 
president to join Marconi Instruments, Allendale, NJ, as 
president. 

Tom Humphries exits Telxon, Akron, OH, as vice presi- 


dent of product marketing to become vice president of prod- 
uct development at Geotek Communications, Montvale, NJ. 


i 


The on time, 
on budget 
tower specialists 


¢ Custom Fabrication Facility 
® Complete Turnkey Operation 
® Site Preparation 

*® Foundations, Tower, Antenna 
e Wave Guide Installations 

¢ Guymast Analysis 


Trylon 
Manufacturing 
Co. 


P.O, Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 226 
Tel: (519) 669-5421 
Fax: (519) 669-8912 
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The journal of mobile 
communications technology 


BUSINESS 
Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Associate Publisher 

Kathryn Buckley, Promotions Manager 

Denise Kettler, Promotions Coordinator 

Liz Tumer, Senior Advertising Production Coordinator 
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Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising Coordinator 
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Doug Coonrod, Corporate Art Director 

Kim Bracken, Art Director, Special Projects 

Stephanie Hanaway. Group Director of Ancillary Products 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circufation Director 
Michele Bartlett, Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Carla M Gamuno 
Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


303-220-4244, East region including Eastern 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region. 

Fax: 913-967-1901 

Scott Thompson, Classifieds, 913-967-1923, 

Fax: 913-967-1735 

Chris Coughlin, List Rental Services Representative, 913-967-1928, 
Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 
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Dennis Hegg, West region (including Alaska, Hawali and Westem 
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950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone; 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, /nternationa! 
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Unit 3, Castle Farm Business Centre, Clifton Road 
Deddington, Oxford, OX15 4TP, United 

Kingdom 
Phone: +44 (0)1869 338794 
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Communication Power Products 
That Cover The Spectrum 


LOCAL 


Mobile ... Fixed 
Local ... Remote COMPONENTS 
REMOTE Componenis ... Systems SYSTEMS 
NT Wall Mount ... Rack Mount 
Stock ... Custom x ie 
Power Conversion ... Power Protection | == 
Microwave ... Cellular ... Telecom 


Wren you need power 
products for any communiccttions 
application, look to NEWMAR. With over 100 different 
models of power supplies, DC converters and battery 
chargers, chances are we can meet your 
needs right from stock. 


Special applications or custom configurations are not a 
problem, Our power products are available with a 
wide variety of standard factory modifications. We'll 
even work with you to design complete rack power 
systems custom-tailored to your site requirements. 


Contact the factory to learn more about how 
NEWMAR products cover the full spectrum of 
communication power requirements 


INE Way aya’ =tectronic power PRODUCTS 


COMMUNICATION * NAVIGATION 
Newport Beach, CA 92663 = Phone: (800) 854-3906 = FAX: (714) 957-1621 
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yo. Finally, a two-way 
hawa radio package that’s 
truly affordable! 


¢ 16 Channels 

© 5W/A1W VHF-4W/1W UHF 
« Leather Case 

* Compact Charger 

* Priority Channel Scan 

* Time Out Timer 


¢« PL Tones 

¢ Nicad Battery 

¢ Rugged Die Cast Frame 
¢ 2 Year Warranty” 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 © 1-404-921-3272 
FAX 1-404-921-2896 


VISA/MASTERCARD & COD 
orders accepted 


Haewa Communications 
A Division of Haewa Corporation 


4357-B Park Drive ‘ 
Norcross, GA 30093 USA ‘One (1) Year on accessories 
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PLAcING Your CLASSIFIED 
Ap Is As Easy As... 
Fax 


Scott Thompson 
Classified Ad Manager 
(913) 967-1735 


Phone 
Scott Thompson 
Classified Ad Manager 
(800) 771-3351 
(913) 967-1923 
Mail 
Mail your ad matenals to: 
Tammy Kalebaugh 
Advertising Coordinator 


9800 Metcalf Ave. 
Overland Park, KS 66212-2215 


Scott Thompson 


LCS ee — 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile. SCADA. & Microwave Systems 
Tower & Path On-Site Surveys 
P.O. Box 884 PH: (409) 588.3200) 
Montgomery, TX 77456 Fax: i4(1) 388-4434 


GE PORTABLE SERVICE 

* PAST TURN 

* WARRANTY 

© $37.00 hrf2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 

Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
es 

502-683-0936 ee ee 


PORTABLE 
SERVICE, INC. 
- 121 Crowell Lane * Lynchburg, VA 24502 


yma GE Portable Radio Service Depot 
& Factory Approved Nationwide 
« Current Product Lines 
FACTORY TRAINED * Voice Guard Centlied 
TECHNICIANS 
FOR QUALITY SERVICE 


* Public Service Trunking 
(804) 239-3049 


* Surface Mount Technology 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 
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COMMUNICATIONS ENGINEERING 


GENE A. BUZZ! 
PRESIDENT 


930 FHOMASVILLE ROAD SUITE 200 
TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-2451 


Telecomm Engineering Inc. 
maxon’ Portable Service 
CP0500, CP1000, SP2000 Series 

* Factory trained technicians 
* $50.00 flat rate pius parts 
* Battery conditioning included 
* Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


@B__(800) 420-5166 Ze 


MVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
President 


1425 Greenway Dnve. Suite 350, Irving. Texos 75038 
214/580-1911. Fax: 214/580-0641 


Ute Wamer Group 
MANAGEMENT CONSULTANTS 

* Radio/Microwave/E9-1-1 

* CAD/Mobile Data Design & Selection 


© Police/Fire/EMS 
* Consolidation Studies 


5950 CANOGA AVENUE, SUITE GOO 
VOODLAND HILLS, CALIF. 91367 
{818)710-8855 


BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 
202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


Communications Technology Associates 
A dirtston of Hayes, Seay. Mattern & Mattern, Inc 


PLANNING AND DESIGN: 
+ 2-Way Radio 

*MW & F/O 

* CAD/MDT/AVL/Paging 


PLUS: 

* Complete A&E Services 
* Bldgs, Towors, Pwr Sys 
« Structural Engineering 


Ci i Bus. (804) 239-9200 P.O. Box 4579 
FAX (804) 239-9221 Lynchburg, Virginia 24502 


Mobile Communications Consulting 
S. R. MeConoughey. P_ E- 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


¢ FACTORY TRAINED TECHNICIANS « 
¢ SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 
«VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
& Route 2, Box 338C © Lynchburg VA 24501 


804-237-3427 


FREDERICK G. GRIFFIN, P.C. 

dp 3229 Waterlick Road 

y! Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


SOUTH FLORIDA 
152 MHz RCC CHANNEL 
Newly licensed 2 way/paging facility. 
Asking $150K. 
Call John at: 
800-332-0377 


Biwi Tie, 


HARRISON | HARRISON RADIO/HARRISON CELLULAR | | HARRISON RADIO/HARRISON CELLULAR | 
~since 1925~ 
Nnufact ; Represent: 

Wireless Communications Equipment. 
Cellular Telephones, Pagers, Commercial 
Radio Communications Equipt.. T&M 
Equipt., components, supplies 
Michael Harrison 
545 8th Ave., Suite 401, NYC, NY 10118-0069 
1-800-353-6295 * 516-763-6295 
FAX: 516-823-0805 Export Inquiries Invited 


Employment 


Paging Network, America’s largest 
paging company, is currently secking 
the following positions in our 
Farmington Hills, Michigan office: 

SYSTEM TECHNICIANS 
Responsibilities for this position include: 
installing and maintaining base stations 
and paging terminal equipment. At least 
one year experience with paging or 
wireless communications is required. FCC 
or NABER certification is preferred. 
Reply to; ST Pagenet offers a competitive 
salary and a full range of benefits, 
Qualified applicants shoould send resume/ 
salary history to: 


Pagenet-Michigan 
33533 W. 12 Mile Rd. #300 
Farmington Hills, MI 48331 

Fax: 810-488-3615 

No phone calls, please. 
Principals Only 


CELLULAR SYSTEMS 


SCI is a full service information, commu- 
nications & business consulting corpora- 
tion that provides integrated solutions and 
on-going support in the wireless market- 
place. SCI employs & subcontracts experi- 
enced professionals, technicians and en- 
gineers, for projects in Chicago, nationwide 
and overseas. Relocation is not required, 
international travel is available. Send or fax 
resume to the Resource Manager for im- 
mediate and future consideration in the 
following areas: 

* Cell Site * Switch Development (5ESS) 
*RF Systems Switch Database Support 

* Propagation » Software Development 
*Networking * Protocol Development 
*GSM « Int'l Field Support 


SC SOFTWARE 


CONSULTING INC 


4736 Main St., Suite 7 Dept. MRT, Lisle, IL 60532 
(708) 960-2947 FAX (708) 960-2993 


WIRELESS TECHNICIANS 
$35,000+ 
TECHNICAL MANAGERS 
$55,000+ 


Gables One Tower 
1320 S. Dixie Hwy., Suite 821 
Coral Gables, F 
Fax: (800) JOB 
(800) JOB-L INK 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engie ecring, 
Positions Available Nationwide 


Fees client paid, Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
* Technicians * Engineers * Managers * Sales 
Extensive national resource of personnel 
Employers: Call 606-491-5410 10 as to 8 pss 


Communication Resources 


PD. Box 141397 »Cincinnati, OH45250 
606-491-5410/FAX 606-491-4340 


COMMUNICATIONS 
TECHNICIANS 


The Radio Sales Company is looking 
for 3 Senior Techs for its Northern 
Nevada Operations, with positions 

available in Reno, Elko and 

Winnemucca. Field/Bench experience, 

min. 2yr on Motorola radio system and 
equip. Knowledge of RSS software. 

Moving Costs Paid. Complete Benefits, 

Commission, and Bonus package. $35 

to $50k per year DOE. Fax resume to: 

800-574-2171 


EXPERIENCED BENCH TECHNICIAN 
GE/E.F. JOHNSON SMR operator has an 
immediate opening for a bench tech. We offer 
a stable position with established company. 
Profit Sharing, Paid Vacations, Medical, Salary 
DOE to $35,000 starting. Please fax or send 
resume. FAX: 702-353-3621. 

ADVANCED COMMUNICATIONS, INC. 

593 OVERMYER, SPARKS, NV 89431 


SALES MANAGER 
Professsonal Communications Marker 
dwest manufacturer seeks dedicated 
rs. sales exp. for land mobile radio 
markets, inchodi ng IMTS, 800 trunking, public safery 
industrial, distriburron, raileond, government and 
municipals. Build on existing rep network, dewelop sales 
and craining programs. Full benefits, BOE, Fax replies 
to: Dept. 941, MRT Classifieds, 913-967-1735 


TWO-WAY RADIO TECHNICIANS WANTED 
to work in a progressive public safely based two- 
way shop in the Glendale/Pasadena area of Los 
Angeles County. Must have extensive back 
ground in Bendix/King Portables and Motorola/ 
GE equipment including Fixed base, Voting 
systems and Portables. Must have a minimum 
of $ years experience with an FCC/NABER cer- 
tition highly desired. Pay and benetits com 


mensurate with experience and perlormance 


SALES REPRESENTATIVE WANTED 
to support sales staff of above public safety 
based two-way shop. Must have minimum of 2 
years experience. Pay is salaryfcommission and 
hasecl on experience and performance 


Send resume with salary requirements to: 
Mobile Radio Technology, Dept, #942, 9800 
Metcalf, Overland Park, KS 66212-2215 


2-Way Salesperson 


Permanent - Full Time 


Radio Communications Service, Inc. 


1245 Washington St. SW 
Albany, OR 97321 
503-928-1631 # Fax 503-928-4221 
Call or fax resume. 


WORLDWIDE OPENINGS 
AT&T Autoplex 1O00/SS7/SESS 
AT&T Senes IIM/Series IIMM 
MOTOROLA N-AMPS/HDII/LD/EMX-2500/FNE 
ERICSSON AXE 210 & 212/CMS 8800 
CO Power/Battery Back-Up 
HARRIS FARINON Microwave Install/Tes/Maint. 


All Types of Communication ENGINEERS 
ALLIED TECHNICAL SERVICES 
6395 Amboy Rd., Staten Island, NY 10309 
Tel. (800) 425-0303 = Fax (718) 356-5851 


CareerNet, Inc. 


Recruiters & Consultants 
to the Wireless Community 


800-JOB FAXX 


Specializing in Sales, Marketing, 
Technical, & Engineering Placements 


Gables Onc Tower 
1320 S. Dixie Hwy., Suite 821 
Coral Gables, FL 33146 
(800) JOB-LINK 


RADIO DESIGN ENGINEERS 


¢ CELLULAR * PCS « GSM « 


— & CONTRACT POSITIONS AVAILABLE 


8584 N.W. Hwy., Ist FL, 

Sulte MRI, Chicago, IL 60831 
FIRST Phone (312) 774-0001 
SEARCH FAX (312) 774-5571 

= Dealer inquiries Welcome 


Domestic & International 
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Professional Consulting Services 


Successfully 
Target 
New Business... 


WE’ RE GROWING 
IGS 


Microwave Calculation Software 


LES 


Path Profile & Analysis 
Digitized Terrain Databases 


TCS 


HAAT Calculations 
Mobile Coverage Plots 
Mapcross Calculations 


TACTS 


Land Mobile Engineering 
Land Mobile Site Analysis 
Land Mobile Coverage Analysis 
Land Mobile License Applications 


Microwave Path Surveys 
Microwave Path Engineering 
Microwave System Engineering 
Microwave License Applications 
Microwave Path Problem Analysis 


res 


COMMUNICATIONS CONSULTANTS 
MICROWAVE- MOBILE- SCADA 


i 


P.O. BOX 884 
MONTGOMERY, TX 77356 
PHONE: (409) 588-3200 
FAX: (409) 588-4434 


Circle (110) on Reply Card 
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Y Mobile Radio Systems 

7 Mobile/Portabie Data Systems 

7 Computer Aided Dispatch Systems 
7 Basic And Enhanced 9-1-1 Systems 
7) Telephone Networks 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(908) 636-6970 

Toll-Free: (800) 247-4796 * FAX 


“A 
— 
— 
im 
4 
a 
ae 
= 
= 
= 
i—] 
ao 


CONSULTING SERVICES 


bourne, Australia; Richmond, 
Circle (111) on Reply Card 


Employment 


2-Way Technician 
Permanent - Full Time 
Radio Communications Service, Inc. 
1245 Washington St. SW 
Albany, OR 97321 
503-928-1631 « Fax 503-928-4221 
Call or fax resume. 


Technicians available 


TECHNICIANS AVAILABLE 


Mobite Communication Technician graduates from 
our two year program will be available for 
employment June 2, 1995 


intensive hands-on training includes microproces- 
SOrs, two-way equipment, cellular, paging, trunking 
and R.F Test Instruments 
* Industry Certified Graduates 
* Graduates placed all over 48 States, 
and Alaska, since 1967 

Visit us at our IWCE Booth — 

Call: Roger Williams, Instructor or 
Fred Hanson, Placement Coordinator 


WILLMAR TECHNICAL COLLEGE 
Ph: 612-235-5114 Fax: 612-231-7677 


7 Microwave Radio Systems 
7 Vehicle Location Systems 
Z Fiber OpticPCM 


7 Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


COMMUICATIONS 
CONSULTANTS, INC. 


Olfices throughout the United States and London, England 


Transmission Systems 


Contact 
Scot Thompson 
(913) 967-1923 
Fax (913) 967-1735 


(980) 636-7260 


B.C. Canada 


ne et ee ee 


FOR LEASE 


| 470 MHz exclusive use | 
| Private Carrier 2-way channels I 
in the Los Angeles area 
I FAX confidential replies to: I 
J Scott Thompson c/o MAT Box #938 | 
L 913/967-1735 
oe ee ee ee ee ee ee ee ee 


USED PAGERS 


Motorola and NEC, Reconditioned on 
your channel w/warranty, or "as is" 


cs (303) 337-4811 
== FAX (303) 337-3084 


iv 
iv 


— 
DuraComm 


DuraComn’® 
2 Channel Tone & Voice Monitor Pager 


———— (Vv) VHF/UHF/Low Band 

[Yj PC Programmable Tones 
[4% Multi-Addressable 

(Y Scan Feature with Priority 
DurAlert, Full Accessories 
High Dealer Margin 


DuraComm Corp. 


1-800-467-6741 » FAX 816-741-7499 


_ 


Kansas City, MO 


Circle (112) on 
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4 =©QUALITY USED PAGERS 
eee LOW BAND VHE/UHF & 900Mhz 


We Now Offer A Full Line of Motorola Cellular Phones ... ETACS, GSM! 


gy, (AA) MOTOROLA ¢ 
BPR 20 DISPLAY PANADATA 400 =~NEC IDP 7000 


Pays? BRAVO ippso00 as ENVOY 


PMR 2000 ALPHANUMERIC 
Da FRONT DISPLAY DAN ra SPIRIT 


BRAVO TONE Srite BRAVO ALPHANUMERIC 


) a DIMENSION INDUSTRY, INC. z 


331G Dante Court * Holbrook, NY 11741 
516/467-1220 » Fax:516/467-1645 * Toll Free:800/378-0348 


rcle (113) on Rep 


J CHEELALI L LAME 


1450 FREQUENCIES IN STOCK - and counting 

Fully aged, high precision crystals...guaranteed!!! 

Yo Samsung, Everon, Uniden, Motorola - Crystals for all of the most popular models 
Housings, Holsters, Vib Motors, LCDs, Switches, Buttons, Clips and more! 


y CRYSTREQNICS.. Call us at 305-776-0031 
Y; Fax us at 305-776-0109 Pager Parts Unlimitedin. 


VOCLALZ eM bt beLitdEEZ“da 


Circle (114} on Reply Card 
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Classified 


Complete Pager Testing... 


Quickly and Easily Tests 
All Popular Pagers 
Pocsag, Golay, & NEC 
digital paging formats 
512 to 2400 Baud Rates 


(USA) 


Hy-Q 


o PAGER CRYSTALS 
0 COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


= Recrsyalied 
= Complete Elements 


Alignment & Sensitivity 
Fast Verification of 
Re-Crystalling Jobs 


Includes...COM-3 Communications Service Monitor ($2,995), COM-6 Universal 

Encoder ($995), RTF-1 Radiation Test Fixture ($465), CT-125 Frequency Counter ($190), 
SM-1 Automatic SINAD Meter ($250), all interconnect cables, shipment to your door, and 
a quick hook-up guide for fast set-up and immediate profitability! Shipments going daily! 


48-HOUR 


110 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 CoxAve., Efanger, KY 41018 
(Greater CincinmatiArea) 


"Precision Quaility Quartz Crystals — 
Made to your Specifications” 


Circle (118) on Reply Card 


CENTRACOM Il 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 48 hours. 
CENTRACOM II 
Reprogramming and 
Custom Changes 
NORTHEASTERN 
COMMUNICATIONS INC. 
Waterbury, CT 06708 
(203) 575-9008 


PAGER 
CRYSTALS 


t PASSWORD 
LCD'S BREA KERS 


MOTOROLA 


ORIGINA L PRODUCT QUALITY 
Pacific Standard 1-800-957-8700 


Mon-Fri, 8-5 p.m. 


PCI Pagecorp Industries 
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Complete package only $4,995, Leasing available. Call now and be testing tomorrow! 


= =>] 
aan SD) [-6-] CALL 1-800-446-2295 


RAMSEY ELECTRONICS, INC. 
793 Canning Parkway, Victor, NY 14564 


FAX 1-716-924-4555 


Circle (115) on Reply Card 


¢ PAGERS ¢ PAGERS * PAGERS ° PAGERS» PAGERS ¢ PAGERS + 


NEW & RECONDITIONED 


MOTOROLA & NEC PAGERS USED 


PAGERS 
WANTED! 


PAGER REPAIRS 


* Recrystalling 

* LCD replacement 

° Fast : 
turnaround 


«Motorola & NEC Factory Replacement 
Housings & Parts 
¢ Vib Motors 
NEC 
Motorola 
6, 7, & 10mm Sizes 


McManus Communications 
400 N. 5th St., Blytheville, AR 72315 
Tel: 501/763-6250 Fax: 501/763-6533 


* PAGERS * PAGERS * PAGERS * PAGERS» PAGERS * PAGERS + 
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SENTRY MANUFACTURING COMPANY 
PAGER & RADIO CRYSTALS 


rt 800-252-6780 


28 Years in the Crystal Business * Customer Service Second to None 
100% Quality Control! Tested » No-Hassle Lifetime Warranty 


Scheduled Shipments & Purchase Agreements Arranged 
Channel Elements & Tone Reeds Also Available a 


Sentry Crystals Are "Rock" Solid TVB 


Circle (117) on Reply Card 


Very Large Stock of Pager Crystals * Overnight Shipping Available 
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Classified 


Equipment for sale 


Pt 5 


UNIT PRICE 
RECENT ARRIVALS 
MOT "MSR 2000" 150MHz 100w, PL tune rem, C/O. ...... $2300.00 


MOT "MX 3408" 450MbHz, Sw, 12/481, SW, PL 
wo Synth, batt ant : 
MOT "Meratrac” 450MHz, 100, 16, wiace’ y. baie 
MOT "Meratrac” 42-50MHz, 100w, 16w wiacc'y 

As Above: Meratrac w/99I¢, hd, w/o cable . 
MOT “Mitrek” 40-50MHz, 100w, PL wiacc’y .. 

MOT “Mitrek” 40-50MH2, 60w, c/sq, vio TCXO-acc'y 


“. $350.00 


.. 3 for $100. 00 
MOT“ Mitrek” 150- 174M, “40w, c/sq, ¥ wid TCXO- wacey . . $50.09 
As Above: w/t set TCXO . ade. $15 00/radio 
MOT MIC Cartridge (59-82933C02) (Micor etc.) NEW $7.00 
MOT “MSR 2000" 32” STN cabinet only 0.0.0.0... $75.00 
MOT “Darcom 9000" test set adaptor (FRN1818) ..... NEW $100.00 
MOT “Saber il” 1SOMH2. Gv, 721, S-Net. sean... $650.00 
MOT “MT500° 450MHz, 4. 61, PL wEM ID CLEAN $100.00 
MOT "Syntor™ 450MHz, 40w, c/s w/o Prom, radio only ... 


z SS EL ST 1-4 $40. 00 

“As Above i RSS Eo NR ae 5+ $35.00 
MOT "M” series power cord (HKN 4372/4137) NEW $8.00 
MOT 'M" series power cord/Base (HKN 4139) .... NEW $8.00 


MOT “M" series Ext'l SPKR (HSN 4023)... 


‘00 
. NEW $100 


MOT " "Seriese90" T1903 total control deskset .. 
MOT “Spectrum” mob ant 150MHz, 3db, wiPL259 ar MIN-U 


. $18.00/$20.00 
$20.00 


5 Above 500, 450MHz or 5 OMH ... 
MOT RG/58 w/stranded center cable w/PL or MIN-U .. 


popncer cueetiosts NEW $4. D0 
MOT“ “Micor” “base stn P ‘A ‘low band, all Splits eee 
sauncenneee NEW $300.00 
MOT" "M” series OTMF ‘encoder MIC w/autodial, B’L .. 
(TMN6169) ... : eee SPECIAL $60.00 
MOT “M* series DTMF encoder MIC non-B/L ............ $75.00 
MOT “M" series DTMF encoder MIC B/L $95.00 
MOT “Micor/Spectra/MXR*80" DTMF MIC, non-B/L ... $75.00 
MOT “PP” series handset (HMN 3097) ................... $100.00 
EFJ “8600° 800 MHz. 5, trnkd w/mie-brkt ........... $225.00 
EFJ "8700" 800 MHz, 10w, wio Acc’y .. $100.00 


GE “PHX" P.S. 100/110/120/200/220/240 VAC, 50/60Hz, 654 
COM, s..e-ssseesrsonseeone (1904302256 1)....... .NEW $60.00 
ANT SPEC "ASP 1750" 445-470 MHz, 5db, Ant w/Proflex-PL258 


PORTABLE ACCESSORIES 
MOT/6-unit, t-hr chrgr “Saber” (NTN4798) ...... AU $350/300 
MOT/6-unit, 1-hr chrgr “HT1000/MT2000" (NTN1177) $350.00 
MOT/6-unit, 1-hr chrgr “HT600/MT 1000" (NTN4668) $250.00 


MOT/6-unit, 1-hr chegr “P100/HT9O" (NTN5196) ...... $150.00 
MOT/6-unit, 1-hr chrgr “STX’/MX" {NLN8988) $90.00 
MOT/6-unit, t-hr chrgr “EXPO” (NLN7477) 0 $150.00 
MOT “MTS00° OMNI, 12-unit $150.00 
MOT/1-unit. t-he chirge “STXYMX” (NLN8858) ... . $50.00 
MOT/1-unit, 1-hr chrgr “P100/HTSO" (NTN4864) ... - 
$30 00) $35. 00 

MOT/1-unit, i-hr chrgr “EXPO” (NEN7175) ..--s-cesceeoee $50.00 
MOT/1-unit, 1-hr chrgr “MT500" Slim (NLN4565} _... $50.00 
MOT "HT1000° (NTN1171) . coe NEW $45.00 
MOT/Spkr-Mic “HT1000" (NMN6193) 0... $40.00 
As Above wibad MIC COP .....ssce-ssssserssssnenssenes 3/550,00 
MOT “Saber” (NMN6128) ... $60.00 


AIR COMM 


TWO-WAY RADIO SALES 


UNIT PRICE 
PORTABLE ACCESSORIES CON'T. 

MOT "Saber" pub sity wo alt (NMN6129)} .. 
MOT "“HTBOD/MT1000" (NMNGI56A)......... 
As Above pub sity w/ant (NMN5493}... 
As Above--Need Repair ... 
MOT "GP300" (HMN9725}.......... 
MOT "STX” (NMN6177) New Style 
As Above, Old Style (NMN6142B) .., 
MOT "MX" (NMN6071) ‘ 


$50.00 
. NEW $50.00 


vee. $90,00 
wu. NEW $50.00 
. $40.00 


MOT “MX” pub stty w/ant $50.00 

As Above--Need Repair .. ¥$50.00 
MOT "M7500" (NMN6082) ... $40.00 
MOT “M7T500° pub sfty want $30.00 
MOT HT220 - MH70 - EXPO Series CALL 


MOT/HEAD SETS 


“HT600" 2-Muff (BDN6486) NEW $175.00 


“PSD/EXPD™ 2-Mult (NMN6109) be $100.00 
“GP300+HT1000" 2-Mufl ... : ... Need Repair $75.00 
“MX" (by D. Clark P/N 183110-03) wow New $125 
“Voice Ducer” BON6671 only .. NEW $150.00 
OTHER_ACC'YS 

MOT "STX" cécomm w/t 5w P_A.-wiacc'y-12w spkr {N1352) ...... 
SERGE $125.00 

c/comm OTMF Mic (NME 1004} 2 . $50.00 


MOT "MX" cfcommn trnkd vei15w P_A.-w/acc'y- 12 spkr (N1340) 
.. $100.00 
6/$50 


MOT: NX" cfoamm conv. wivel chrgr only, not ist. 


MOT “MX" 12. amp spkr w/power cord (NSN6027) ... $20.00 
MOT “MT500” c/comm yalacc'y (N1248) wio mic ..... NEW $125 
MOT “HT600" 12VDC chrgr w/cable only (NTN5438) .... $65.00 

As Abave--Need Repair . $20.60 


MOT “HT600" MVA, 12w ampt spkr only (NSN6D54) . NEW $50 


MOT “Saber” carry case w/360° swivel (NTN4677 SP2)............. 
esssapietasyt NEW $20.00 
MOT “Saber” carry case w/belt loop (NTN4680) .. NEW $15.00 


NEW $8.00 
NEW $25.00 


MOT “Saber” 3° belt clip (NTN4741) .... 
MOT “HT600° carry case w/T (NTN5460/5550) 


MOT “HT600° (By Leathersmih w/co. logo) NEW $15.00 
MOT “HT600" 3° belt clip (NTN5602) NEW $7.50 
MOT “HT600" Earpeice w/o vol control (NSN6057} NEW $10 


MOT “HKT600" Analog voice privacy prog kit (ALN4107) ... 
.. NEW $100. 00 
NEW $15.00 
NEW $15.00 
. NEW $20.00 


fmt cover wispkt-mic (NTN5519} 
MOT "P100" frnt cover vispkr-mic (NTN5474) 
MOT "P100" carry case w/belt loop (NTN1D32) $.. 
MOT "P100" 450 MHz ant, 2arly style .... cece NEW 5/$10.00 
MOT "HTS0" 450MHz BNG type alt... i ceccces NEW 5/$10.00 
GE "MPA/MPD/TPX” MYA system (1913801507P1) . 
GE 450MHz, 40w. mob. PA (P3AR5AG) 
GE “PE/MPR" series 12VDC MVA w/o acc’y: not (std .. 
As Abave wiacc’y--not tstd .......... 
TPL 136-174MHz MOB P.A 1-4w in, 70v out {PA3- 1AD}. 


.. $70 
TPL 406-512MHz MOB P.A 1-4 in. 70w out (PAB-1AE} ...... $70 


As Above--not working--need repair : .. $20.00 
STANDARD 1-unit chrgr (CSA40) N/U $25,00/$15.00 
STANDARD 1-unit chrgr (CSA4H) $15.00 
STANDARD spkr-mic (CMP650) N/U $20.00/$10.00 
STANDARD 800 MAh NiCd batt N.0.S. $10.00 
MIDLAND rapid chrgr (70-C35G) NEW $25.00 
MIDLAND 12DC batt chrgr (70-C12) .. NEW $15.00 


MIDLAND leather cases for 70-135, -235, 245, “165, *265......... 
.. NEW $15.00 
PAGER- MONITOR: TONE ANO VOICE 
MOT “Minitor I" 41-45, 45-50, 150-160, 450-470MHz pager 
only ... 
As Above wichtgr - 2 reeds ‘{KLNG202) 


WHY PAY MORE? 


Air Comm Furnishes Quality—Price—Selection—Delivery 


UNIT PRICE 
PAGER-MONITOR: TONE AND VOICE CON'T, 

As Above w/chirge - 3 fillers (NLN8503} oo... cco $95.00 
MOT “Minitor I" PL of c/s, wiabove freq .. a $50.00 
MOT “Pageboy III" 450MHz ........ ... $50.00 
MOT “Pageboy II" 150/450MHz., $10.00 
As Above w/filters-chirgr .. $50.00 
MOT “Spirit” 35/150/450 MHz $10.00 
As Above wililters-chrgr ... $50.00 
MOT “Director II" 150/450MHz $73.00 
MOT “Director” 41/45/150/160/450MHz $10 00 
As Above yireeds-chrgr $40.00 
MOT “BPR2000° 150MHz. 5/6 tone $25.00 
MOT "Minitor |” ampl. spkt/ehrgr $15 00 


RADIO ENTERFACE BOX - “THE A.1.B.” 
“The R.1.B. provides the necessary interface between the 
computer and the radio |1 is electrically and mechanically 
interchangeable with the Motorola equivalent 
“The F.1.8.~ wiXT or AT cable 
As Above w/NiCd battery $110.00 
“The Poket A.1.8." — The Compact Allernative tor “The ALI.B 
operates from 9VDC Battery: has tow pawer cansumption 
{<10mA): uses standard O8-9 connectar: is campatible with 
current Motorola programming cables $95.00 
Cables jor Motorola Radios 


$90.00 


HT1000/MT2000/MTX8000 ... -» $90.00 
P-2D0/HT600/MT 1000 .- $65.00 
P-100/HT5O ........ . $80.00 
Saber . $125.00 
STX , $35.00 
Spectra ilow power only) .. $60.00 
Maxtrac/M100 Meratrac’GM300 . $35.00 
GP300/P110 .. $90.00 
Visar ... $95 01 
CLEARANCE 
MOT -RDX™ portable data system 
RDX/100 control unit (N/U) MAKE OFFER 


RDX/100 MX type RF data port (N/U) MAKE OFFER 
MOT "Micor™ base stn test set (TLN1880/5993) ... MAKE OFFER 
MOT “KDT 240” Mobile Data System MAKE OFFER 
P/N 0210A, RCU modem MAKE OFFER 
Racal/Vadic. P/N VA1230KK3 MAKE OFFER 
MOT “R200” aka “Flexar", 45MHz, 25vw. PL, Rote . $500.00 
MOT “Flexar”, 450IMHz, base, 30w. 21, PL, DC Rem 
(N‘U) MAKE OFFER 
. MAKE OFFER, 
- MAKE OFFER 


“MODAT” Data Enc w/c. Hd (115268) 
MOT H.S.0., SLN1001ASP300 

MOT "Triton", MH-70, type chrge, 16 ti, Orange ... MAKE OFFER 
MOT O20078G controller... ce co oe MAKE OFFER 
MOT “MICOR” conv, 800 MHz, cons base, (LO5RTB) 

. MAKE OFFER 


MOT "Syntor=X”, aOOMH2, trnkd, cons base .......... MAKE OFFER 
MOT "Maden 900", 1000 call, QCIl encoder... . MAKE OFFER 
MOT “Mostar”, OTMF encoder, hand sen (N/U) MAKE OFFER 
MOT “Pulsar II” call v/needs sou MAKE OFFER 
GLENAYRE P/N M2803, DC-DC cony (48viin, 13-6v/out) 

MAKE OFFER 


TEKK P/N DC-600, 2-unit, fast chigr (N) MAKE OFFER 


ORA cellular ely. feed (CMS 650/540) (N) MAKE OFFER 
UNITROL Model 800, siren only, tstd ok MAKE OFFER 
KENWOOD MBC-1. 1-unst, rapid chrgr MAKE OFFER 
KENWOOD W09-0517. wall-type cher (N} MAKE OFFER 


GE “Pro” EP39 AC/ps. wor w/o VHF fcyr MAKE OFFER 
GE “Royal Exec I 150/450MHz, consol base MAKE OFFER 
GE “PE” Series, 150/450MH/. port. «partial TXCO MAKE OFFER, 
GE “Master II” 150MHz, 40w. c/s. wo TCXO MAKE OFFER 
GE “Master #1" 150MHz. r'cvr only . MAKE OFFER 
PLECTRON 450MHa, monitor, rcv MAKE DFFER 


CALL FOR LOWEST PRICES ° (602) 275-4505 * FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. McDOWELL RD.—PHOENIX, AZ 85008 


See us at IWCE Booth #4085 


-------------9b W=Z4 m<pw-------------- 
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A ENRY RADIO Radiuy 


In Stock, Best Prices, Quicx Service || <> SP50 


Fully 
Synthesized 


IN STOCK! 


CORPORATION 


ASTRON V AY ADs 


303-249-1414 


CALIFORNIA RADIO 


State of the Art Antennas 


BND gn Radiuy 


Radius 
EMPLIFIERS YARBSU > 


4 DIVISION OF MOTOROLA, ING. 


All Brand New 


We also stock: Other Models In Stock 

AEA Larsen 5 ns 8 ae 
Limited Quantities 

Centurion Maxon 

| Comm. Spec. Maxrad | TOLL-FREE (800) 877-7979 eGP 300 VHF 8 Channel . $517 
Connect Systems Opto : 

| Create Solar Panels HENRY RADIO °GP 300 UHF 8 Channel . $549 
eee ae la: .e A0W 

enry Cables empo ae }\ yee} 

Hustat TohTsu ( ) eye eek Bundy ne yn be 
Icom TPS 1 s # Los Angeles, 90025 > 
yBRO pee * Phone (310) 820-1234 s % 


Kenwood Wavetek | FAX 310-826-7790 


S Tel: ae 
© (610) 649-2859 
Fax: (610) 896-5724 
VISA * MASTERCARD * AMEX 
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REMOTES REMOTES 


e Extended Local Remotes © Termination Panels 
e DC Remotes © Signaling Products 
e Tone Remote Controls ® Multi Line Select Series 


JOIN US DURING IWCE SPRING '95 
AT BOOTH #8085 


Automation & 
Electronics 
Engineering, Inc. 


13667 FLOYD CIRCLE © DALLAS, TEXAS 75243 © (800) 527-4596 © (214) 238-9596 © FAX (214) 238-9181 
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OTORO 


ALL Reeds, Channel Elements, Filters, 


Ee COMM-NE : 
: Ml es _ Automatic ON/OFF] Delay Timer a 


COMMUNICATION 
ABE 


For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


=” = Programmable 15 minutes to 12+ hours & 
a m= * Handles 30 continuous amps at 12 volts & 


i Case & Hardware baad 10 Install 


i Included 0G200 
$3 


DPL Chips, PI Chips for most Motorola 
radios & pagers $9. each or lower! 
CALIFORNIA RADIO 303-249-1414 


2 minates battery Lote phar omg 
. . i * Protects your radio & cellular phone 

1467 LeMay #111 Tel (214) 242-0439 | a + Family feo & operated ses 1985 Ss 
i (800) 283-5158 + Made in THE USA with 1 year warranty = 


Carrollton, TX 75007 Fax (214) 242-0959 
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pp REAELASAELLEERERLES LS. 


MOTOROLA Radius 
CALL NOW for HUGE 
INVENTORY REDUCTION 
SALE ON: 
VISARS, MTX 8000 & 


2-WAY RADIOS 


BEST PRICES IN THE U.S.A.! 


9000's SPECTRAS, 
MINOTOR II's, AND PRIVACY 
PLUS MOBILES. 

ALL FROM OUR DEMO FLEET 
1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


Radius 
and More! 


Same Day Shipment 
Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
GUARANTEED! s/w 


s ®t Over 5g 4. 


% Years j in & 
: RAQIC Ap WESTING. “ZG bree 


AAA AH HHA EHH HH 
PAAHAAAHAHHFAAAM SAM 
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Chicago Auto Werks Inc. 


Used Fujitsu Mobile Radios 
450-469 Band 
Great Prices- Call Today 
312-421-4060 
Ask for Art 


Compatible Motorola Ss. 
amming Equipment c.1criassaat ce yur osen wo 


libraries of up to 255 words or phrases (2 min total 


PA-I Programming Adaptor...$119.95 program max}record your own using our optional SDS-1000 


* Compatible with "RIB" unit, FULL LINE OF PROGRAMMING | our Radios a , : 
‘i CABLES AVAILABLE i 
* Rugged steel case At = _ _ NEW! RADIUS" SP5O... $Cal a: HOUSE" \ development system and your IBM compat ble, or we'll 
* Powar LED Me = | Package Daal Discounts..15 prerecord your messages for you. Eprom voice storage 
N S A GP300'P 110, HTS0/P 100, STX, : : 
Gemini, VISAR, JEDI, HT/MT. 1 means your library is unaffected by power loss. 
SABER, SPECTRA”, RADIUS * Used | : 
MOBILES, MAXTRAG’, and More! in; : ; 
« Repeater identifiers « ATM's 
PA-HI Pocket Programmer...$169.95 PA-I Programming een « Site alarms * Multiple languages 
* Micro-Size Design for Canvenient Portability and Field Use * Contains rechargeable NI-CAD Batteries: Pertect for + ANI encoding . Emergency announce: 
* Uses Surface Mgunt Technology (SMT). field use and Portable, Laptop & Notebook Computers. 
6 <a) Works for hours on one charge. * Status LEDs; Power On and Charge. 


* Remote telemetry ments 


* Power Switch 

» Power / Charger Included 

* Runs for 8 continuous hours, 
from a full charge. 


8 or 600 ohm aucho out 
+9v to +14y supply 
Sze: 3° x 4.5" 


Connectors included 
“S_ rotanis nousrees Selectat ble tm ng 


Order Desk: 
1-800-752-8871 orc scene 
Same Day Shipping from Stock! o 


BE: deris industries  TMNe i=l Palomar Telecom, Inc, 


120 Simpson Way * Escondido, CA « 92029 
619-746-7998 » FAX: 619-746-1610 


141 West Wiauca Road + 300-B + Atlanta GA 30342-3251 + Tech Info: 404-252-3340 + FAX: 404-252-8929 
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PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 


@ 


5 WATTS - TEN CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 


Range 1 to 3 milas subject to 
environmental conditions 

Weather resistant with die-cast 
frame, high impact case with 

belt chp 

Rechargeable nickel cadmium battery 
pack, A.C. battery charger, flexible 
antenna with BNC connector 

F.C.C license application included 
Jacks for A.C charger, earphone, 
external speaker/microphone, and 
external antenna with BNC connector 
Volume control/power on-off switch 
Low/Med/High transmit power output 
Built-in squelch control 
Programmabie CTCSS tone squelch 
(optional) 

Battery/transmit and busy LED indicator. 
Channal digita! readout 

Ten channel selector 

Channel scan with channel lockout 


gu __(@) 
“fANONGuRIER_., 
(800) 345-1354 


14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 


PROCOM M510 VHF 
Extended Range 
PROCOM MU510 UHF 
High Penetration 


See Us At IWCE Booth #4096-4098 = Circle (125) on Reply Card 


Model VR-100 Low Power UHF 
Vehicular Repeater 


Motorola PAC/RT® fully compatible 
"First man out” with priority sampling 
Multiple vehicle operation: up to 256 units 
LTR® and Motorola trunking compatible 
Rugged one piece extruded aluminium case 
Compact: Only 54"W x 6"L x 1.1"H 


¢ Public Safety - Wide area coverage without satellite receivers 
¢ EMS- Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
¢ 800/900 Trunking - Mobile coverage with a low power handheld 
¢ Fleets - Eliminate pagers, cell phones 

and missed calls fr 


7 Bit ations 


Pace Your MRT 
Crassiricn Ao Topay! 


Val A 800-771-3351 
e{WE'll BEAT YOUR BEST PRICE! | (913) 967-1923 
FAX 


& California Radio 800-231-0103 3 


(913) 967-1735 
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At 
Wholesale 
Prices 


Direct 


GENERAL 


G COMMUNICATIONS 


DISTAIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory © Quality Service ¢ Fastest Delivery & Best Prices 
5157 Anton Drive « Madison, WI 53719 * 608-271-4848 » FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


= ® 
CELLULAR & PAGER LABELS 


Labels for pagers, cellular phones and two-way radios 
with your company's logo. Warranty labels for batteries. 
Bar code and printing systems. 

Call us for free samples. 


ADVANCE LABEL & TAG 
— 1725 N. McDonald St. 
A i McKinney, TX 75069-8230 


1-800-466-5345 


Mobile 
Communications 


FAX: 214-548-2518 1-214-542-5345 


"Our years of experience are your best Insurance” 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


——— 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


Delays power-down after 
ignition has been turned off. 
Installs easily inside any 
radio. 

Programmable Time Setting 
Dealer Pricing Available 


95 


5 AMP 
@ Continuous 


559.> 


1-800-336-6825 


Master Card + Visa * Discover * American Express Accepted 
Hours: Mon, thru Fri, 8:00 a.m, to 7:00 p.m. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr, « Ft. Wayne, IN 46808 


20 APM Continous 
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Automatic Identification 


Programmable 
with a personal 
computer 


Starting at just 
$55.50 dealer 


Send up to 50 morse code characters 
Progammable interval timer, monitor delay. code 
speed & tone frequency 

Two monitors & two timers to delay identilication 
New CW modes - pulsed tone or carrier 


Other Models Available | 
@ Switch programmable YE 


identitier ETA 
. OVCT: On TEO 
@ Voice identificatian * Big to upere yea me 


5504 State Rd, 
Cleveland, Ohio 44134 
216-351-1755 800-722-6664 


Standard 


& Communications 
* UHF 


Made in the USA 


Info 310-268-2464 
Fax 310-268-2474 


iuy 
FM 2-WAY RADIOS b) 


* VHF Circle (128) on Reply Card 


* 800 MHz 
«3 year warranty 


+: Low Prices 
+ Fast delivery 
CSS RADIO 
Colorado Springs, CO 
1-800-305-6471 


MOTOROLA Radius 
DELIVERY NOW! 


One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 * Fax (602) 275-4555 


Will Positively Be Shipped Tonight! 
On your jobsite tomorrow. We can handle any size order and have 
done so for 21 years. 
CALL 1-800-53-RADIO (72346) 
(706) 561-7000 FAX (706) 568-4506 


30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

purchase of above equipment. 

4614 E. McDowell Rd. 

Phoenix, AZ 85008 


AIR COMM 


NOBODY BEATS OUR PRICES & DELIVERY! 


UNBEATABLE RADIO PRICES FOR 


PORTABLES FROM $160. MOBILES FROM $275. SPECIAL! GP300 8F UHF $515. 


WE HAVE SENSATIONALLY LOW Radius WE HAVE TONS IN STOCK FOR 


, a a a a ae a a a a i ee i ee a el 
MOTOROLA TYPE CLEAN NEW & USED TRU: RADIOS 


ED TRUNKED 


PORTABLES : MOBILES (USED) 
VISAR WECHARGER HC BATTERY... , $75 MOSTAR WITH ACCESSORIES 
“ i 4 . S005 PRIES .... 
$75 
3705 
$505 
$605 
$795 id 
H $495 SYNTOR X2 W/ACCESSORIE 
STX $895 STANDARD GX3030T 
STX SMARTNET 1.30, } 13 $1495 MAXTRAC-DUPLEX B6 


ae ae a ee ee 
or A CLEAN CONVENTION, 


MTzo00 160F CHARGER EROM $995 SYNTOR X JOOW VHF & UHF EROM  ......----- 
HTSA00/P200 5W GF EROM a $495 MARATRAC 100W LB, VHF, UHF FROM 
HT1000 16F W;CHARGER FROM $695 SPECTRA A4 45W VHF & UHF FRON 
VISAR 16F W/CHARGER FROM $73) «SPECTRA Ad LLOW VHF & UHF FROM 
SRE RRA AR AO eo ok oh REESE HSE RRR EES = 
SYNTOR X 9000 100W 30-50Mhz ALPHA-NUMERIC SCAN $1,595 _ 
ESR AKER AAKD SRE RARAHAAR SSSR AES SS HREEEELES 


SERRE 


RADIO EXPRESS, INC. «america's ravorire RADIO SUPPLIER” 


ORDERS: 800-545-7748 INQUIRIES: 703-266-1928 FAX: 703-830-871 
VISA - MASTERCARD - DISCOVER “WE BUY MOTOROLA LATE MODEL RADIOS” 
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To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 


Circle (129) on Reply Card 
Call Scott Thompson Today 
1-800-771-3351 


IMMEDIATE SHIPMENT!!! 


ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some listed below. 
18DB3TSA1300 MAXAR 80 SOW 150-162 $192 
2OMC74KENS3 MASTR II 100W 42-50 Wi4F ACC $129 
44 T71RTN1400 MICOR 100W 42-50 WIACC $172 
25 T73RTN1490 MICOR 100W 150-162 WIACC $192 
2 TEK5130N SCOPE D11 SB STORAGE SA20N 
DA 5810 TBA $192 
1 TEK454 SCOPE 150 MHZ DUAL TRACE $492 
14 T43SRA1900 SYNTOR 150-162 NO ACC $72 
25 T4VTSSJA1900 MITREK 150-162 45/60W WIACC $192 
3 TEK2246 100MHZ OSCILISCOPE WPROBE & 
MANUAL $1492 
1 RMS61A TEK SCOPE 10 MHZ W/TBB7 & 3475 PLUGS $329 
1 T935 TEKTRONIX SCOPE 35MHZ $292 
25 TS4RTA1900 75W PL MICOR 450-470 WIACC $92 
50 D33TRA2300 MAXAR 25W VHF CS WIMIC $72 
156 T43RTA1490 MICOR 45W VHF LESS ACCESS $39 
18 MAXAR 25W 25-30 WIBRKT $72 
1 HP180 & 1 HP181 SCOPE 50 MHZ W/PLUG INS $392 
1 HARRIS 2-30 MHZ SSB SO0W BASE BF230M/RF236 
321 AR/RFIO3A WORKING $1992 OTHER SIDE BAND AVAIL. 
WE ACCEPT MC, VISA, DISCOVER & AMEXP 


Voice: 915-562-1000 ¢ Fax: 915-562-3827 
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GE RADIOS 


AT WHOLESALE PRICES. RF POWER AMPS 


® We will meet or beat any published price, 
# The largest GE dealer in N. America. 
bY ® # Rush Delivery in the U.S.. Canada & Mexico 
® We buy used & take trade-ins 


PAGING & COMMUNICATIONS 


on GE 2-Ways 
# FREE sales and service support 


Authorized Distributor 
Mobile Communications 


1-800-336-6825 
Fax # 219/471-5294 
3512 Cavalier Dr.* Ft. Wayne, IN 46808 « Hrs.: Mon thru Fri. 8 AM to 7 PM E.S.T. 
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VHF/UHF 800/900 MHz 


Features: Protection of; VSWR 
over/under drive. & temperature. 
Front panel FWD/REF power meter. 

Quiet triple fan cooling. 


Designed for continuous duty, and 

backed by our 2 year limited parts 

and labor warranty that even covers 
shipping via UPS GROUND. 


Economical - High Performance 


=o TIMES LMR™ Flexible Communications Cable | 
‘] MICROWAVE SYSTEMS 
Applications: 


LMR is well suited for jumpers and 
short antenna feeders in Paging, Land distributed by 


i lomaatogtaficelwectatce fo en Communications 
sraeme raw ow esse NM Associates Ine. 


and pricing! (800) 435-9313 Order Fas {800} 284-4934 


CALL US... 1-800-LH AMP 4U 


310-865-4923 So. Calif. 
FAX: 310-865-9413 
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USED SERVICE MONITORS 
CUSHMAN - MOTOROLA - WAVETECK - IFR 
FF $850 
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Mailing Address: 


P.O. Box 7846 
[(— hl Pl gh Aik Fredericksburg, VA 22404 
NN ELEC TRPOMI C'S: 302 100 viniiney Dive | 
jassaponax Susiness Par 


Fredericksburg, VA 22408 


TOWER LITE OUT? 


"Securenet" KVL's and Cables 

Digital Voice Modems T5090 & 5091 Secure Portable Repeaters VHF & UHF | . 

Console Interface Units CIU 1 & 2 MX300s, PX300s, EXPO DES Portables | Don’t worry... 
Secure Comparators 02208 SVX 1000 Modems 

Secure Spectrac Receivers Q2205 "Data Crypters” The Bramco 
C73RXB1196 Secure Micor Base & Repeaters Secure Unified Chassis and Cards 

C64RXB1106 Secure Micor Base & Repeaters Surveillance T Lit 
Syntor X DES VHF 100W Transmitters & Receivers ower @ 
MCX100 DES VHF Dell Star 900 MC Video System Moni tor 


Many items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 
Circle (133) on Reply Card 


Will Phone You 
and 
Tell You About It! 


Signaling and 
Control Is 


Our Business. 
) 


*MOBILES *BASES «PORTABLES +PAGERS =*REMOTES* 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


*RCA* 
ANG « 


GE Phoenix SX Model NSHH 
GE Delta S Madel N3CCIN } 


SPECIAL $250 
$150 


- e 
4 a: 
fe) ° iy 
[tam totorcla Micor UST 60 wa co. REEDS and 
fem GE MPE Portable Model PE6SRBWBMX 4: 5 
5 GE PE Portabies Model PE6BSREW 450 Io 75 FILTERS for 
SAAS 36-42 range le £5 
= e and Complete Ratio ) PAGERS 
o Cetec Vega Mobile Dec 36 
Motorola Model N124¢4 ertaCom chrgrs lor MX Portables $5 
Federal Sirens Mode! PA 31 $45 


GE Exec i Control! Heads $5 
Motorola Micor Mobiles T4SRTASB800AA 800 MHz range less acc & cases 


Catalog Available If you can't find it, try us! Brasrco, Inc. 513-773-6255 

*BOARDS «STRIPS *ACCESSORIES ELEMENTS *REEDS« eee, Be Fax: 773-8003 
Circle (134) on Reply Card Circle (136) on Reply Card 
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Ar CommSupply 1-800-255-6222 


CAL CAYSTAL LAB. INC. 
a CRYSTALS FOR ALL RADIOS | 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 
Emergency Service 
For Crystals 24 Hours ® 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


wt 132 N. Gilbert Anaheim. CA 92801 


GE-MAR 
> Mobllos ‘ AFI Connectors 
COMPLETE CHANNEL Authorized Distributor * Portables TELEWAVE Site Management 
ELEMENTS ON YOUR * Accessories SAMLEX Power Supplies 


FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac: Micor. Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


COMMUNICATION 
Duindaten Coun DEPENDABLE SERVICE 


Mobile Communications 


2-WAY SALES TO RADIO DEALERS ONLY 
Onder re | 


(800)726-9015 (612)884-8352 


“We Have Fast Service. 

«We Have a Flat Rate Repair Service. 

+e Have a Complete Dealer Support Program. 

-We Have a Large Variety of Accessory 
Items Available 


Dealers Only En 
— 3S.” Many other brands also available. 
ADIO sy aa One Stop Warehouse for All Your 


Formerly Antenna Farm Communications Supply 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 
The Celwave PD10183. 


It's the top performing, pattern constant @ Im Stock 
throughout the band, 187 mph wind c 


rating, transposed dipole array, copper co Competitive Prices 
radiating elements enclosed in a rigid 
+ Best Service 


fiberglass radome. 
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NOW Featuring TERR 


Portables! 

Our Prices will Surprise 
You Even if You Buy Direct 
from the Factory!!! 

{& Full Line Distributor of Tekk 


if 


Wholesale Prices to 


—_G& Commmunications Equipment Needs. 
(612)884-8356 
HOLESALERS 


Circle (138) on Reply Card 


WHOLESALE PRICES 


= So H- 


CONVENTIONAL Sheila isn 


WHELEN Safaty Signals 


FAX: 205-539-1663 


1-800-548-2484 Enteh 


New, low cost trunking logic 

No special site controller required 
All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 


Sh A 1 Si 
a” 0.8"L x “4 68"W x 0.13"H own Actual Size 


from... 


$39 
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1803 Commerce Street, Yorktown Heights, NY 10598 USA 

Voice: (800) 438-7865 — International Voice: (914) 245-1128 

Pax: (914) 245-2382 Fax Back System: (800) 292-9723 
Circle (140) on Reply Card 
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Classified 


Equipment for sale 


CHANNEL ELEMENTS 


SUTTER BUTTES 2 WAY 


1 Mitrek 100w VHF w/acc $190.00 
1 Expo multi unit charger ... .. $80.00 
3 Series 90 Local remotes .. .. $60.00 
1 HT-90 VHF Sw PL no battery ...... w. $120.00 
3 HT-90 UHF telementry links ......... san 079,00 
2 Syntor X 800T radio only .. $75.00 
1 PP-1000 trunked phone ...... .- 8200.00 
8 Maxar UHF 25w wacc ......... cee 949.00 
1 MDC-600 enc/dec H1011A .... . $60.00 


YOUR FREQ. - $20.00 
with trade-in/3 working days 


CRYSTALS $9.95 - maxon, TEKK, UNIDEN 


7 working days 


CEH/Kirby Enterprises 
4120 Kirby Rd. ¢ Cincinnati, OH 45223 


1-800-237-9654 © FAX: 513/542-8870 


Circle (141) on Reply Card 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT!! CALL NOW 
GE Phoenix SX VHF, 2/16 CH & Scan Harris Alpha 2000E VHF IMTS 

GE MLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR Il & Exec Il LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR Il Base/Rptr_ LB, VHF, UHF Standard HX300, 320, 734, 834 VHF, UHF HT 


Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
? : : Standard HX400 VHF, UHF 25 CH Synth SW HT 
Motorola Moxy, Maxar,-50, -80 LB, VHF, UHF Uniden SPH & SPU 8 CH Synth HT 


20 Moxy VHF 15w & 26 esq... Call 
1 Syntor X UHF 8F 100w w/acc 


$375.00 
1 GE Ranger UHF 100w w/acc .., .. $475.00 
20 GE Mastr Il 40w & 100W en Call 

3 GE 44° Mastr I cabinets $100.00 
6 GE Mastr Il 50w 42-50 ........ ... $75.00 
2 GE Deskon 11 DC remotes ............ .. $100.00 
1 Tekk TS-470 UHF 2F portable... . $99.00 
1 Uniden AMU 150K VHF mobile .... .. $120.00 
1 Uniden SPU 516K w/keypad New ... $300.00 
1 DB 4032 Low band duplexer . $600.00 

We buy and sell new & used equipment 


PH 916-674-7532 
FAX 916-674-1941 


MULTIPLEX — TWO-WAY 
RADIO — MISC. 


Motorola Mostar 800T ” 20 Lenkurt 464 modem . ... $100 ea. 
Motorola Base/Rptr/Consolettes LB, VHF, UHF RuRonr MUX 60 GTE Lenkurt 3612 Channel Modems - . $50 ea 
euieee Sr ee on Synth/Scan GE Deskon Il DC Remotes, Motorola Local Remotes 50 Motorola MC 400 MLN 6153 Channel Modems... $100 ea. 
Mostar VHF. Maxtrac 900 MHz MORE - MORE - MORE - MORE - MORE - MORE 50 NC 400 Term Cards $50 ea 
3 Micor Base Stations. 100 42-50 ... $950 ea. 

We Buy Used Equipment-CALL! 2 GE Mastr Il Base Stations, 100W 42-50............ $950 ea 


Ph: 1-800-456-5548 


6 Motorola Syntor X Trunked. Smart-Net. Qual Operation 


Fax: 1-307-266-3010 Control Station, NEW . $400 ea, 
: 1 Modax 500 .. $400 ea. 
Circle (142) on Reply Card 20 Micars 4SW Sys. 90 Scan Multi-PL ., $100 ea, 
20 Mocom 70s, 42-50 PL t00W wider. .................. S100 ea. 
ea SPECTRA dase, 900 MHz, D37KGASUBITK 0, j 10 Micors 42-50 PL 100W. (CLEAN)... $125 ea, 
CTA SE Vv nl 
peice ea Save 70% on Hark equipment 20 MT 500 UHF PL 5W 8 Channel w/Charger ......... $100 ea, 
“OSHS BBN — 550/550EX/350/350EX/450EX 15 MT 500 Hi Band SW w/ Charger & Battery ......... $100 ea, 
PSRCHG O50 0, 
" 5 Syntor XX 100W UHF .... .. $400 ea. 
704 ¥ 
Ranh "ire Jagtelta Also various Tellabs 2W to 4W (6131B) 40 T1605 WMiG'S acu, ” $150:0a, 


MAXAR BD, 
c APCOR Portables, 


Wescam 2W to 2W Amp. (7306-32) 
Call Tony @ 208-522-0750 


10 STX 800 Trunked Can vatacone vaiRF Anite & Amplitied 
Speaker (LIKE NEW) ee $250 ea. 

2 Centracom I Desk Top Consoles wiPower Supplies & 
Channel Control Modules (No Central Elect. Bank) 

. $1000 ea, 

2 canieacom in Mastr Control Shelf, 4 Operator Control 


460 MH, 


RADIOS 


EQUIP FOR SALE: BBL SYSTEM, IV, 


118 Mobile Radio Technology 


44 ca. MITAE! 


SCHAEFER 
RADIO B ea, NITAEK, 4 
co. ere fF 
130 West [ERs rl 
Fayette St, Jia 
P.O, Box 395 
Denver, IA 
50622 


PHONE: 
(319) 
984-6115 
FAX: 
(319) 
984-6220 


25 Sets MOTRAC Acrossaries 
26 ea. GE MAST is 


6 ea. M7500 


B92 
6 e3. PULSAR It VHF IMTS Phones. iva aut Mode 


Now in stock: 


ICOM F30LT VHF portable. Re- ICOM: 
tail $799. Dealer $599, Ninety-six channels, 8 
digit alpha. front panel or PC programmable. 
New and used ICOMS bought, sold and repaired. 


&) SWS Security (410) 879-4035 


May 1995 


COMPLETE TERMINAL W/FULL SET OF 
SPARE CARDS 
(2) MOTOROLA 10 STATION SIMUL-CAST 
CONTROLLERS. FOR INFO: 


214-647-2090 


—_< 
« ’ y 
‘ 
BASE ANTENNAS. IN 
VIF. UH. SOO MHz, 
A LARGE STOCK FOR 
— IMMEDIATE DELIVERY 


Position .... . $250 ga. 
Call Charles at CMC Enterprises, 910/769- 2885 


Contact Scott Thompson to place 
your classified ad in MRT. 
(800) 771-3351 


, » Ri BE 
COURTEOUS! | 
Tell 
the 
advertisers 
in 
so ee MRT 
SYSTEMS, INC you saw 


1630 PAISANO DR. their ads. 


(915) 533-5119 FAX (915) 542-4701 


EL PASO. TX. 79901 U.S.A. 


ASK FOR YOUR FREE CATALOG !!1! 


Classified 


BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenney 
1-800- 347-4121 
(602) 585-3900 
Fax (602) 585-6900 
29669 North 45th Street 


Cave Creek, Arizona 85331 


See Us at IWCE Booth #9101 


ISOLATORS 450-470MHZ 
EMR /db/R) USED 


619-464-2993 


MOBILES * CENTRA COMM II * BASE STATIONS 


MOTOROLA SYNTOR X 9000 50MHz 110W 
LOW BAND... aot ... $500.00 
CENTRA COMM || DISPATCH 

CONSOLE IN STEEL CABINETS .. .. $3,590.00 
CEB .. wu ; $10, 000.00 


MOTOROLA T-1605 REMOTE 
CONTROL UNITS ., $125.00 
MOTOROLA MICOR 100W BASE 

STATIONS o.oo. cccsscscssssancesesssnnsnerennnecnepennersnces $600.00 


CONTACT DAVE COLLINS (517) 788-2967 
FAX (517) 788-0769 
CONSUMERS POWER CO. 
115 W. TRAIL ST., JACKSON, MI 49203 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARLT. Van STAVERN Sales Calls; 1-800-633-8844 
FAX: (804) 798-5114 


Chairman & Sales Manager 


USED RADIOS 
at Low Prices! 


*MICOR *GE 
* MITREK *RCA 
+ PORTABLES » ACCESSORIES 


* MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM. 
*APTAS + BASE STATIONS 


Large Quantities * (8617) 433-5452 


1 Regency 800 Meg Repeater with separate TX 
RX antenna and GaS FET Preamp. 1 year old, 
like new. Other options available. 


J. ELECTRONICS 
6813 Van Buren Rd. 
Syracuse, NY 13164 

(315) 488-2203 


REPAIR & RETUNING 
i 


| 716-834-2787 ™ 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
“LOW RIPPLE* 
eCURRENT LIMITED® 
*FILTEREDs 
*REGULATEDs 
*EFFICIENTe 
*MOV PROTECTEDs 
7 TO 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


New / Used Reconditioned 
2-WAY RADIOS 


* Purc's, repeaters, base stations, 
mobiles & portables 
* LB's / VHF / UHF / 800-900 MHz 
¢ Large inventory of late model 
equipment 
Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


WANTED: USED SERVICE MONITORS 
BUY¢ SELL @ TRADE, [FR- MOTOROLA-MARCONI 
WANT: HEWLETT PACKARD SIGNAL 


GENERATORS, SPECTRUM ANALYZERS, 
TEST EQUIPMENT, etc. 

IFR 1000S-$3600, CESOA-$2700, [FR L000A-$2600 

PH: 716-661-9964; H: 716-763-9104, Fax: 716-763-0371 


Services 


DUPLEXERS 
Filter Systems 
Rx Multicoupliers 


Duele TUNE 
303 Faies Ro. 
Tonawanba, N.Y. 14150 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 
for free information: 
P.O. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 | 


Quality 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
PORTA MOBILE | Battery, new ......, 
1/4KW GE sta, blower motor new ... 
Mastr |] base sla wire harness ... 
MPD VHF SW w/scan 
MPD VHF SW no scan E 
MPI 8-Unit multichager, checked 
Delta-S 450-470 less acc. 100W 
Delta-S 450-470 40W S-990 acc. 
Delta-S 450-470 40W no ace. .... 
Delta-S 42-50 less acc. 110W 
MLS 150-174, 460-470 ..., 


Exec. cables new ....... , 
PLS/MPD/MPA Multi-chgr. new .. 
PLS/MPD/MPA/TPX Rapid desk new 
MASTA Il 150-174 110W from... 
MASTR Il 42-50 110w w/acc. 
MASTA II Accessories. comple! 
MASTR II Multi-channel cables .. 
MASTR I! C-500 w/scan or PA... 
5-825 scan or systems w/warr. .. 
§-990 128 ch, head w/warranty . 
$-950 128 ch. head w/warranty 
MPS/MPR/MPX/MPI/MPD Chargers anare 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


INTERNATIONAL CRYSTAL 


MANUFACTURING CO, INC 


Counts 


Crystals, 


Beciiieries & Elements 


Customer Service & Sales 


_ -800-725-1426 
"1-800-322-9426 


P.O, Box 26330, 10 N. Lee, Oklahoma City, OK 73126-0330 


! NOTICE! 


X | ge SP50 Portables IN STOCK+ 
> = CALIFORNIA RADIO 
has LOWERED ALL Motorola 


Radiuy Radio Prices! 


Your BEST deal = 800-231-0103 


Equipment wanted 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 
See Us at IWCE Booth #9101 
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Classified 


MOTOROLA 


RADIO RENTALS 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

« Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 


EVENT RENTAL COMM., INC. 


* GP300, P200 
* Mobiles, Repeaters 
* Intrinsically Safe 


* Dealers Welcome MOSS 


1-800-822-MOSS Gann 


Motorola Radio Rentals 


1-800-548-2151 
Brower Two Way Radio 


40+ choice antenna 
sites in California. 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 
U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


(AA) MOTOROLA 


Network Services Division 
1309 E. Algonquin Rd. 
Schaumburg, iL 60196 


and Motorola are trademarks of Motorcla, Ine 


© Motorola, 1991 ta) 


Circle (143) on Reply Card 


Use 
Color 
To Make 
Your 
Classified 


ENGINEERING COMPANY 
THE BEST SITES IN 
Houston, Chicago, Atlanta, Denver, 
Nashville, Louisville, New Orleans, 
Ft. Worth, San Antonio, & Corpus Christi 
LILI] Katy Freeway, Suite 360 
| Houston, Texas 77079 
| (800) 966-8885 Fax (713) 984-0066 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


sa 


e 
¢ Continuous Monitoring 
* High-Security 

We deliver quality in ° 

every Faicon tower. 


Our craftsmen manulacture quality custom engineered 
support structures inciuding guyed towers to 1,000 feel, 
setl-supporiing towers to 400 feel and monopoles to 250 feet. 


(915) 944-0760 


uh - FALCON 


THE HEIGHT OF ENGINEERED QUALITY 
(512) $47-9111 » HCR 1 BOX 2000 * SANDIA, TEXAS 78383 


May 


ing your own site at 


P@ Meridian 
‘ 


Great sites, 
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Stand-by Power / Air cond. 


Access System 
Land available for develop- 


Oat Mountain, Chatsworth 


ommunications 


great service, since 1956 


Call Rich or Jack Reichler at 


(800)400-SITE 


ANTENNA SITES, INC. 
800-346-7224 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 


Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


Classified 


45 California 
Antenna Sites... 


and Growing 


Call for the latest listing 
-/of premier California sites 


@ fhe tala 


Erupts 
@ the Guenter 


San Dieger svren 


| ; Newest Ss ite — / 


4 DIABLO COMMUNICATIONS, IN¢ 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 


Circle (144) on Reply Card 


as TEL: (708) 823-7713 
Bestel CHICAGO TOWER 

PR LEASING CORP. 

+ COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA PO Bos 31160 


/ 


ee 
ry 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MVIROTT 


COMMLN-CATIONS G@OuP 
1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 « FAX: 214/580-0641 


TOWER AND EQUIPMENT SPACE 
On St. Thomas with a panoramic 
view ow US Virgin Islands, A/C, 

Standby power, telco facilities and 
engineer resident on site, 

AVALON COMMUNICATIONS CORP. 

809°776*8282 ~— fax: 809°774*8204 


Tower space 


AAT communications Corporation 
= JON TOP OF THE WORLD 


7 


New remiere Site 
New York City 


Great Coverage Into Rockefeller Center and the cayons 
of Fifth Ave. with two towers overall height is 660' AMSL 
40° 45' 33"N 
73° 57' 55"W 


A AT, Communications 
Corporation 
PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, N.J. 08837-3839 


For more information contact: T.E. Smith 
908-417-3993 © Fax: 908-417-4825 


Circle (145) on Reply Card 


SITES 
DIVISION 


CALL FOR 
FREE SITES GUIDES 


MicroNetwwc. 


Site Management 


e Over 140 sites in inventory 
California, DC, Maryland, New Jersey, Texas 
Massachusetts, New York and Pennsylvania 


e Site Development and Acquisition 
Call now to discuss your requirements 
and for a complete site list. 


MicroNet Site Management 
2370 York Road, Building B, Jamison, PA 18929 


215-491-7400 © FAX 215-491-0260 


Circle (146) on Reply Card 
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Classified 


Tower space Tower services 


Communications 
Corporation 


AM 


With over 900 communications sites throughout 
the eastern US, AAT controls the heights. And with over 
40 years of specialization in telecommunications site 
managing, marketing, constructing, leasing and 
engineering, AAT has the experience to provide tip-lop 
performance at a down-to-earth price. 

So why climb alone? AAT will put you above the 
competition and on top ol the world. 

New Sites in GA, AL. IN 


PCS & Receive-only Sites Available 


A AT. Communications 
Corporation 
PARKSIDECORPORATE CENTER 
292 Fernwood Avenue. Edison. N.J. 08837 


For more information contact: T.E, Smith 
908-417-3993 © Fax: 908-417-4825 


OVER 


ove, TOWERFUL” 


COMMUNICATION SITES 


for expanding coverage 

* Cost Efficient Performance » Competitive Prices 

* Nationwide Sites * Prompt License Filing 
* PAGING » PCS * SMR‘ESMR + MOBILE DATA » BROADCAST 


615-775-8079 


“One Call and Your 
Signal is On”” 


SIGNAL ONE 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicuteu to aclvertising amtenna sites far Wave 


NEED SITES? 


the NCSD contiins thousands of prine 


antenna sites, Wl with space tor lease 
Just $15 per year For information call 
Tel: (908) 462-5960 Fax: (908) 30R-41643 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 


Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corriclor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


1995 


PHONE 1-219-259-7804 
FAX 1-219-259-5769 
SUPPORT 1-800-288-7362 
Compuserve® 72703,1415 


“K¥cel 


CONTROLS, INC. 
1600 West 6th Street 
Mishawaka, IN 46544 


CONTROL POWER SYSTEMS FOR TOWER LIGHTS 


Ww & 


ECN Series: Lower cost controllers 


for towers up to 349 ft. 


Advanced controllers for all towers 
Remote Monitoring Systems 


CPS Series: 
RCP Series: 


Circle (147) on Reply Card 


lowerWatch 


Tower Monitoring Systems 


* FAA Reporting and Logging 


{io meet FCC & FAA requirements) 


1-800-475-1780 * Lighting & Security Alarm Equipment 


* Central Station Monitoring 


Dealer Inguees Welcome 


Circle (148) on Reply Card 


Contact 
Scott 
Thompson 
to place 
your 
classified ad. 


SABRE COMMUNICATIONS CORPORATION 


Designs, Manufactures, Installs 
Guyed and Self Supporting 
TOWERS 
Worldwide For 
CELLULAR, MICROWAVE, BROADCAST, 


CATV AND SPECIAL APPLICATIONS 800-771-3351 


(913) 967-1923 
Fax: 967-1923 


3400 HWY 75 NORTH 
P.O. BOX 536 
SIOUX CITY, 1A 51102 


PHONE (712) 258-6690 
1-800-369-6690 
FAX (712) 258-8250 


Business opportunity 


TEXAS OPPORTUNITY 
2-WAY SALES & SERVICE, UHF PRIVATE 
CARRIER REPEATERS, PRIVATE CARRIER PAGING, 
CELLULAR AGENT, ANNUAL GROSS SALES 750K 
{LOCATED IN URBAN AREA NEAR TEXAS COAST 
RESPOND TO: MRT/ DEPT_# 940 
9800 METCALF 
OVERLAND PARK. KS 66212 


AMERICAN 


Ga TOWERS 


STRUCTURES 


* CELLULAR » MICROWAVE * UHF/VHF « 
* BROADCAST * SPECIAL * COMPLETE 
* INSTALLATION SERVICES * GUYED TOWERS + 
* SELF SUPPORTING TOWERS » 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


Call Scott Thompson Today 
for more information 
800-771-3351 
(913) 967-1923 
Fax; (913) 967-1735 


Classified 


Lightning prevention 


= aa LIGHTNING 
= PREVENTION 
SYSTEMS 


STATIC DISSIPATION AND 
GROUNDIING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 * (609) 767-7209 
Don't Wait Until It's Too Late! 


itn 


$25.00 FLAT RATE 
Plus Parls & Shipping 
On the following models: 
H-250 


MOTOROLA 
PORTABLE & PAGER REPAIR 
> PAGERS $10 + PARTS 
* PORTABLES § 29 + PARTS 
+ SYNTH. PORTABLES $49 + PARTS 
@ QUICK TURN AROUND @ FREE RETURN SHIPPING 
TEL: 305-983-0125 FAX: 305-983-0324 


8362 Pines Bid Suite #395 
ARCOM, INC. parbicks Pines, A s00e 
aur B 
Sque_cH 


COMMUNICATIONS 
SEPAIR of MOTOROLA PORTABLES 
$35.00 FLAT AATE 


PLUS PAATS & SHIPPING 
® Quick turn around 


» VHF. UF. TRUNKED 
CALL 602-240-0478 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.L.S.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 


OPTO ELECTRONICS, INC. 
3610 Dekalb Technology Parkway ‘CALL 
Suite 110/111 
Atlanta, Georgia 30340 


(404) 451-3264 
Fax: (404) 458-8785 


Sa MUL TICON == 
2608 N. Moore A 
Moore, OX 73160 2416 
405-799-7356 §00-B8D-7, 


* Quick Turn Around 


= Free Estimates 
¢ Quantity Discounts 


AUTHORIZED 
CUSHMAN SERVICE 


03) 962-9998 


ne 
FAX (303) 962--3991 


(7 COMMUNICATION 
/ INSTRUMENTS © 


1714 SW 23rd Street, Loveland, CO 80537 


REGENCY/WILSON 
"OTHER MODELS—S30/HR Plus Parts & Shipping 


* FAST TURNAROUND 
« FACTORY TRAINED 
* VISA - MASTERCARD - COD 


MOTOROLA 
Authorized Service 
» Authorized warranty Service 


¢ Flat Rate Repair Available 


COMMUNICATIONS SOLUTIONS 
(719) 547-3683 


Repair services 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicRopROCESSOR BASED 
Mosites, Portas_Les AND Controt Heaps. 


SuRFACE 
Most repairs $60 pLus parts. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


MOUNT REPAIR. 


404-948-9566 


EXPRESS TECH 


GE TWO-WAY 
SERVICE DEPOT 


Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 


EDACS & GE-MARC 
CONVENTIONAL 


Will Repair Hourly 
or on Contract 


600- 52-EDACS 


ee Lida Dr. ¢ Ft. Wayne, IN 
IES . ial 


Circle (149) on Reply Card 


Triton 


vy Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 
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Classified 


Repair services Pager repair 


Motorola, NEC, Shonea, GE and Rel 


You Can Reach Over | 


BEEPER BROKEN ? Pa ger | n Rese 
, : 1EM | 
Portable fecwmunicarions| a INDUSTRY 
: OFESSIONALS 
Sales & Repair 


For a Low Price 


Clean, Repair, Tune, ADVERTISE IN 
Align to Factory Specs CMI CLASSIFIEDS! 


Customrer Service & Sales Contact 


1-800-725-1426 Scott Thompson 


"4 800-322-9426 Classified Advertising 
PO. Box 26330, 10 N, Lee, Oklahoma City, OK 73126-0330 800-771-3351 


CALL THE EXPERTS beer (ated Bera 
| CELLULAR 
| erent 


International 


DON'T Know WHAT TO D0? 


LAZER BEEPERS, INC. 


* One - Stop * Low Flat Rates 
Service Clinic * Buy & Sell Used 

* Fast Service Turn- Beepers 
Around + Recrystallization & 

* Satisfaction Recoding 
Guaranteed + Software 


s PAGER RE Retr 


sis = 


* All Brands + Need Reps 


guy & Se g Pages ‘“ A 
1-800-354-3405 ‘i hace gate REPO" Great article! 
a Lees Wor Can we get copies for 
Pa . 
Circle (150) on Reply Card ed our clients and sales 
9” 
Expand your force? 
repair market ae Whether its 
—— — ad, or an ' 
interesting | 
INCREASE column, take , 
your sales in this unique 3 
opportunity & 
APPROVED 1995 ace rE. 
your 
Call now to learn how Showcase your product or service business 
; in the cellular industry's largest and 


products 

through reprints — available from 
To reach more than this magazine. Reprints are great 
20,000* prospects in promotional pieces and make 


our next issue, contact: excellent marketing tools ... all at 
, a minimal cost. 


your repair facility can 
gain authorization to 

repair Factory Mutual 
Research Approved 

radios. 


617-255-4842 


classified advertising marketplace. 


Scott Thompson Available in full-color or black & 
Classified Advertising white. reprints can be obtained 


Phone: 800-771-3351 from any issue. 
Fax: (913) 967-1735 


For a free price quote, 


if contact Chris Lotesto, 
uk toll-free at 800-458-0479 


or 312-435-2357. 


or write: 
Gary Kozinski, Instrumentation Section. 

Dept. MRT, 1151 Boston-Providence Tnpk.. 
Norwood, MA 02062. 


S19. Pais BPA Stater 
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Classified 


Computer software 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


O Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

QO Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 

FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

D The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 

Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

QO EDX programs are full 32 bit applications 

QO Demonstration disks available 


UTD Ray Tracing for Urban PCS 


==: Kore 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 
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NORTON ENGINEERING 


MICROWAVE SYSTEMS RADIO COVERAGE 


Service - Sales - SMR Billing 
Pager Billing - Accounting - 


On-Sereen Path Profile Design 
Dilfaction Loss Caleulutions 

Refieeted Signal Analysis 

Route and System Diagrams 

Map Crossings Graphic wih Dimensions 


Performance Predictions - 


High Resolunon Graphtec 
Plotters 
Reads 3 


Phone: 
Fax: 


Black/White & Color 
sevond Terrain Data 


10002 McDuff Court 

Vienna, Va 22181 
+1703 938-5745 
+1 703 938-9168 


* Coverage Diagrams - Single Signul Level - Blick 
& White 

* Coverage Diagrams - Muluple Signal Level - 
Multiple Color 

+ 360) Radiatly - 12.5, 25 and 50) Mile Radius 

Analog & Digital * User Defined Antenna Pattern 

Printing - Printers & * Antenna Radittion Diagram Plot 

* Relief Maps - Multuple Colors 


* Reads 3 Second Terrain Data 


FREE BROCHURE 
AND 
DEMO DISK 
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Radio Propagation Software for PC's / WINDOWS 


= LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 


= No Radial Generat 


ion Required - Real Time Propagation Study / Profiles 


* DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD., etc. 
* Multiple Propogation Models - Okumura. Field Strength, Shadow Maps 


* VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 


2023 Montane Drive East * Golden, Colorado 80401-9123 


Tel: (303) 526-5454 * Fax: 526-2662 « BBS: 526-2723 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware. and training. 


205-987-1523 / 205-987-1709 FAX 
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The Service Processor computerized Work Ticket, 
Automatic inventory adjust, Auto Ticket Pricing. On line servica 
history MA ar T&M, MA records, Frequencies Cap Codes Etc. On 
line Help. Generate any Report, Easy to use, Character oriented, 
or mouse driven, Network, OOS ar Windows Version Available. 
ee DEMO, ACTUAL SOFTWARE, FREEX % 
Midwest Data Service 

P.O. Box 178, Philo, IL 61864 

217-684-2641 1-800 553-6791 


Identify and prevent RF 
communications site interference 


- Transmitter Noise/Receiver Desense Analysis 
-IMermedulation Signa! Level Analysis 


-Eliminctes Manual fook-up of filter curves 
“See our display ad on page 89 " 


COMSITEPiUS" 


For a brochure, call 1-800-845-0408 


See Us at IWCE/Spring Booth #7108 
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RFCAD’ 


FOR WINDOWS IS HERE! 


CDS has been the leader 
in high quality propagation 
analysissoftwareandservices 
for over twelve years - 
RFCAD™ isthe keystone in 
our line of RF-Engineering 
Tools™, 
For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software * Microsoft Windows Application 
package intheindustry.there Pe ec of Celt a 
isonlyonechoice: RFCAD™. bel: wien: e Qiae 


~ (any number of sites) 
In addition to the PC * Land Use and Land Cover 


software package, CDS also Data Base Available 
offers UNIX based * Statistical Analysis of 


Model Performance Available 
propagation packages, Online * Multiple, Propagation 


Remote Access Propagation Models to Choose From 
Services, and an array {Longley-Rice, Biby-C, CRC) 
of additional services and © 3 Second ? errain Data Available 
i S his  aaeaeee ont Single CD-ROM 
products. Please contact us for U.S., Canada, and Mexico 
today to request the latest + Field Data integration 
catalog of services. * Demonstration Disks Available 


6105-E Arlington Blvd. 


S Communications Falls Church, VA 22044 
Data Services, Inc. (703) 534-0034 - (800) 441-0034 
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ions 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 

Call for free brochure & demo disk. 
SorrtWricir, LLC 
1010 So. Jouet Sr, Surre 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 
TELETAP (BBS); (303) 344-5378 (9600, N,8,1} 
Fax: (303) 344-2811 


Boulder, CO 80301 
(01)303 444 4871 
Fax: 303 444 4872 
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PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
CALL FOR DEMO 
PAGE-1 SOFTWARE 


a SOP RE 
(813) 697-8008 
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Applied Spectrum Research] 


2975 Valmont Rd, Suite 100 


* MICROPATH’ Delivers 
vee USGS 30 Meter DEMs 


FAST! On-Line & On-Time 
Over 32,000 1:24,000 DEMs In-Stock 


| Why pay more elsewhere? 
Same pricing as USGS! 


Want your DEM data today? 


Available via Internet E-Mail, 
BBS download ON DEMAND, 
or overnight delivery 


USGS 30M DEMs available on: 
3%" DOS / MAC Disk, CD-ROM, 
8mm / 4mm Tape, 9-Track Tape 


'Map Wizard for Windows | 


Convert DEMs into multiple file formats 
Display, rotate & tilt 3D models of DEMs 
Search for DEMs / DLGs / Quadmaps 


© Call for FREE demo disk! 


Or download WIZAROMP.EXE from our BBS 


MIcROPATH 


Tel (303) 526-5454 / Fax (303) 526-2662 
BBS (303) 526-1023 


Intemet: 76341.2442@compuserve.com 


Frequency Management 
Consultation 
Software Development and Planning 


USA John P. Murray 


SPATCH 


Alphanumeric Paging Software 
for UNIX and PC Networks 


(404) 495-0718 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 

© Digital/Analog * Throughput 
*Reliability «Response time 

*2D contours *Fast Color Printer plots 
°3D terrain grid *Map Features 
Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


OPTIMA II 
BILLING SOFTWARE 


For the Information Super-Highway 


Cellular * CDPD * SMR « ESMR » E-Mail « R-Mail * PCP * Packet ¢ Reseller * Wireline * Rental 
Billing * Collections * Accounts Receivable * Customer Care * Trouble Ticketing, in a Single 
Package. Features include Switch Control « Real-Time Data Collection and Rating * On-Demand 
Billing * 60 Million Systems * 2 Million Networks * Over 4,000 Table-Driven Rate Codes, Rate 
Groups, Tiered Commission Plans, Pro-Rate Codes, Toll Tables, Special Tolls, Tax Codes and 
Terms Codes per System * 28 Billing Cycles per Month * 5 Usage-Based Pricing Tiers, 6 Unit 
Count-Based Pricing Tiers * Automatic Scheduled Rate Changes ¢ 6 Time Zones and Free-Minute 
Periods per Rate Code * Individual Block Time / Kb per Rate Code * V & H Table Import * Rate 
Code-Specific Switch Options and Billing Cycles * Calling Party Pays * Roamer & Third Party 
Billing * CIBER In-Collect / Out-Collect Processing * System and Agent-Specific Number 
Inventories * Rental Inventories * Rental Depreciation * Automatic Dunning * Past-Due Unit Call 
and Notification * Credit Card, Direct Debit and Stop-Limit / Metered pe Automatic Future-Date 
Activations, Deactivations and Rate Changes * Lock-Box Interface * Bills in any Language or 
Currency * Multi-Currency beh and Accounts Receivable Processing ¢ Inventory * Serialized 
Inventory * Duplex Printing * US / International Paper Sizes * Auto-Sorter & Zip + 4 / 5 Post Net 
Coding * Optional Bar-Coding, POS, Sales / Service Management, Telemarketing, Quote 
Management, Purchasing, Accounts Payable, and General Ledger * Turn-Key Systems * Toll-Free 
Support * Special Reseller / RSA Lease Rates * World-Wide Training / Installation, and Much More! 


... and those who charge others for its use ! 


ACCESS RATING AND. INFORMATION SYSTEMS. INC. 


10681 Foothill » Cucamonga, CA 91730 + (800) 874-7749 « (909) 980-1034 » FAX (909) 944-3995 
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d index/hot line 


Page FastFact Advertiser Page FastFact Advertiser 


Company Number Number Hotline 


AAT Communications Corp. ..........-. 121 
Advanced Receiver Research ..........- 
Advanced Videatech Corp 


Alexander Batteries 
Allen Telecom Group... 
Andrew Corporation 
Antennaco, Inc. ........ 
The Antenna Farm 


Astron Corporation 
Automation & Electronics Engr........ 


Bird Electronic Corp. 
B & K Precision 


BramcociIncsazscaxns 
Cadex Electronics Inc. 


Centurion International, INC. ..........00 9 
Channel Element Headquarters ...... 
Chargeguard Corp. ...... 

Christie Electric Corp. . 

David Clark Co., INC. wo. 
Combined Technologies, Inc. 
Communication Instruments 
Communications Associates, Inc. .. 
Communications Data Services 
Communications Specialists .. 
Connect Systems, Inc. ........... 
Control Signal Corp. ........ 

CPI Communications Inc. 
Crystronics, INC. ......0..0 
Cushcraft/Signals Corp. ......... 
Diablo Communications, Inc. 

D & L Communications, Inc. 

D & L Communications, Inc. : 
Doppler Systems, INC... 88 
Douglas nearaies Software . es 
Duracomm... Lccunteistiees 
EAGLE... 


EDX Engineering, inc. . 
Electrocom 

Elite Buildings 

El Paso Communications 
Ericsson GE Mobile Comms. . 
E Trunk Systems, Inc. , 3 
Everon America Inc. ........-.. 
Factory Mutual Engineering 
Fanon Courier 

Fourth Dimension . 
Gamber Johnson 

Haewa Corporation 

Doug Hall Electronics 
Henry Radio 

Hustler, INC. oo. 
Hutton Communications .. 
Hy-Q International 

IFR Systems, Ine. .... 
JBRO Batteries, INC. ccc cseeeees 55 
JPS Communications 

KNS Electronics Ine..... 
Larsen Electronics ... 

Lazer Beepers, Inc. . 
Leathersmith 

Leavitt Communications .. 
Lighthouse Engineering 
Marketronics Corp. .. 
Maxon America, Inc. 
Maxrad, Inc. . 

McManus Communications 
Mechem Electronics 
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908-417-3993 
203-582-9409 
800-233-0013 
602-275-4505 
800-526-ALEX 
216-349-8400 
708-349-3300 
603-673-3153 
800-255-6222 

. 800-949-2726 


-.... 800-874-7749 


714-458-7277 
... 800-527-4596 
803-892-2181 
... 216-248-1200 
312-889-1448 
... 800-526-3935 
513-773-6255 
... 604-451-7900 
800-321-4700 
.. 800-228-4563 


«sss, 800-237-9654 
...., 800-458-3410 
310-715-1402 


508-751-5800 
513-595-5900 
303-962-9998 
... 800-435-9313 


.»-, 800-441-0034 
v, 800-854-0547 
.-, 800-545-1349 
14, 303-989-8000 
vere 214-437-5320 
sesreeer, 805-566-6949 
.... 800-258-3860 


... 510-236-3700 


- _.. 800-336-6825 


“_,, 800-336-6825 
602-488-9755 
-. 904-656-8673 


-_... 913-748-8300 
602-204-2597 


713-280-0488 
... 503-345-0019 


-.... 310-946-9493 


800-942-4667 
915-533-5119 
. 800-GE1-2345 


vee 914-245-1128 
.-- 800-603-3766 
ve 617-255-4842 
ssseves 800-345-1354 
. 516-467-1220 


715-344-3482 
800-783-4239 
614-261-8871 
800-877-7979 
800-949-9490 
800-442-3811 
606-283-5000 
316-522-4981 
800-323-3779 
919-790-1011 
408-432-8100 
.. 800-426-1656 
800-354-3405 
800-233-0440 
708 982-0220 
800-LH-AMP-4U 
.-. 800-845-1230 
816-891-6320 
.-. 800-323-9122 


-.... 501-763-6250 


703-891-0569 


.. 818-222-5655 


Company Number Number Hotline 


Microflect 

Micronet; Inorienisouaiase 
Microwave Filter Company Inc. 

Midian Electronics, Inc. . 

Midland International LMR... 
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Modular Communication Systems 
Motorola Americas Parts Div. ............ 73 
Motorola C&E.. a 

Motorola Pager Care Centers... 

Motorola Test Equipment 

Multiplier Industries Corp. . 

MX-COM, ING. uu... eeceeeseeers 

NATCOM Inc.... 


Norton Engineering ..........cccesseesees 
Orbacom Systems INC. ..........c:eeeeee 21 
Pana-Pacific ... 
Pekaar Communication, ‘Inc... 
Photocomn,, Inc. . 
PiROD, Ine. ......... 
Polaris Industries ........... 
Polyphaser Corporation .... 
Positron Industries, Inc. .... 
Pro-Fit International 
Pyramid Communications . 
Radio Express, Ine. ........... 
Radio Midwest ne 
Radio Wholesale .......-.-.....-::ecesceee 
Ramsey Electronics 
RCW Distributing 
RELM Communications . 3 
PINEOT) ING sexs possvecosaveqvarcersnnrcacos 67 
Rocky Mountain Comms Inc..... 125,126 
Samsung Telecomms America 53 
Santa Fe Distributing 
Selectone Corporation ....... 
Sentry Manufacturing Co. . 
Serviceware Corporation... 
Setcom Corp. vo. 
Sharp Communication 
Shinwa 

Communications of America 
Shure Brothers, ING. ...ccccseccseeeneeesees 45 
Sinclair 

Technologies, Inc. .......... Bellyband,56 
Skaggs Telecomms Service, Inc. ...... 69 
Softwright 
Solar Electric Specialties .. 
Solarex .. ‘ 63 
Sonic Communications INC. esse... 12 
Spectrum Communications Corp 
Stancil Corporation 
Sti-Co Industries Inc. ..... 
vale Communications 


Transcrypt International, Ltd 

Tripp Lite 

Tru-Connmector Corp....ercerces 

Trylon Manufacturing Co, Ltd. ......... 

TX RX Systems, INC. veces 99 
Uniden Corp. of America-MSG, Inc... 13 
Vega, A Mark IV Company 

Versatel Communications 

Vocom/RF Corporation 

Wacom Products, Inc. ....... 


West Coast Radio... 

Wetec Electronics ... 

Wa&W Associates .... 

Xcel Controls Inc. ... are 
ZEON; MNGiwancnsncpemmean oO: 


503-363-9267 
. 215-491-7400 
. 315-437-3953 
.. 602-884-7981 
800-MID-LAND 

. 312-435-2357 
-, 818-764-1333 


.. 708-538-6333 
407-364-2966 
... 800-235-9590 


«w, 800-642-2424 


... 800-638-5577 


-. 800-752-3571 
-., 800-325-7170 
“800-443-3313 


703-266-1928 
800-521-2468 
800-53-RADIO 
800-446-2295 
800-726-9015 
800-648-0947 
800-USA-1USA 


sve 303-526-5454 


... 800-548-2484 
... 800-627-4722 


-.. 800-25-SHURE 


905-727-0165 
.-. 801-261-4400 


.... 714-546-2002 
716-662-2680 
800-949-7099 


«817-858-3300 
-. 818-442-0782 
"800-456-5548 


... 800-USA-MADE 


817-848-4435 
.- 800-392-8100 
» 310-268-2464 
. 800-249-1250 
. 800-221-0732 
. 219-259-7804 
. 206-820-6363 


~ THOUS ams 


1 cellular Users 
hang Up OWS 
Ovary tay. 


pTP-32000 00 $:279,.95 
Full Featured’ Shared Repeater Tone Panel 
with ALL 157 CTCSS/DES codes. In 
Desktop or Rack Mount version: 


ee eee 
Sel€contained Encoder; ‘Rotary Dial Selection. 
Great for the Benchtop. 5.25" x 3.3" 1.7" 


| PE-2P = $54.95 
Two-tone Sequential Encoder. 
Sub-assembly mounts inside-radio 
or other enclosure. Multiple call 
capability: L25!\x 2.0" x24" 


$D-1000 


DCS-23 $59.95 
Digital’ Coded Squelch 
Encoder-Decoder. Pro- 


prammable to all codes: 
1:36" x 1.18" x 25" 


TS-32P 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs: from two-tone 
paging calls. 1.25" x 2.0" 4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM ‘trans- 
ceiver, 1.25"x 2.0" x.4" 


$89.95 | 


Automatic’ Morse Station Identifier. Meets all’ 


Sete eee 
ne mile 


pCSI-10000 le j !D-8 
Video Modem. Sends and receives*broadcast 
quality, Single:frame, color video oyer’ ANY 
narrow-band communications channel: 


PE-1000. $224.95 | 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7:5" 7:8" sor 


CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for te 
+ for 


SMT: circuits.\CG-1 tor-capacttors/C. 
resistors: 


DTD-1 $59.95 


Single Function DIME Decoder. 
Proyides switch. outputs via 
DEMF. 1,25" 2.0" x:.4 


$59.95 | PE-4/PE-15 $99.95 


Multiple Call POESAG (RPC1) 
Paping Encoders. Where direct 


control) of local’area pagine is 
desired::1578) 41.03" x53 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also ayail- 
able. .9" x13" x..4! 


TS-64 $64.95 
Sub-miniature Program- 


mable CTCSS Encoder- 
Decoder. 1:7" x .78" x .25" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable, 53" x 1.0" x .16" 


$27.95 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
(714) 998-3021 * FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547 


ss 


‘Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415)'574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 
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